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ABSTRACT 
This study is concerned with the vision and eye health problems of 
indisenous children living in remote communities of far north Queensland in Australia. 
Those living in remote areas often have little or no access to the services that urban 
communities take for granted. There are also cultural differences which may inhibit 
access and further disadvantage indigenous communities. Since a screening service is the 
first step in determining whether treatment is required, there are strong equity reasons for 
undertaking a screening program in these communities. 
The most comprehensive screening of indigenous Australians was initiated as 
the National Trachoma and Eye Health Program (NTEHP) two decades ago. This 
program found that trachoma was endemic in some communities witkmany older 
persons suffering a substantial loss of vision. The relationship of eye health to climate 
and hv^iene was also noted in older adults. Although chemotherapy was undertaken in 
some areas, ongoing treatment and changes to the environment to destroy the persistence 
of chlamydia infections were advocated as continuing action. 
Despite these recommendations, there are only a few recent reports of 
relevant treatment and environmental changes and of these, most concern communities 
in the arid centre of Australia. The study reported in this thesis focussed on children in 
far north Queensland because there is little recent information about their vision and eye 
health and some of the major problems reported for adults may be prevented if screening 
and treatment is undertaken during childhood. Taylor (1997) compared the prevalence of 
follicular trachoma among Aboriginal children in the NTEHP surveys (1976-1979) with 
current data (1989-1996). Although he showed that substantial numbers of children 
were still affected by follicular trachoma in many areas of Australia, he could not make 
the comparison for Queensland as no current data were available. 
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This study was undertaken in five communities on Cape York Peninsula and 
in one community on a Torres Strait Island. The communities were: Lockhart River, 
Coen, Aurukun, Pormpuraaw, Bamaga and Thursday Island. 
These regions are more than 3000 km from Brisbane, the capital city of 
Queensland, and up to 1500 km from Cairns, the regional administration centre for 
ATSIC programs and for health services. The communities were selected because they 
are remote from cities and towns, are isolated through distance and weather conditions, 
are composed mainly of indigenous people, and lack ready access to eye care centres. 
In choosing the tests and equipment to be used in screening the children's 
vision, the usefulness of the total kit to para-professionals was kept in mind. It seemed 
more useful to devise a screening program which could be recommended later to para-
professionals than to recommend frequent specialist visits to these remote areas. 
Since several flight and road transfers were involved in the study, it was 
necessary to choose material and equipment which would withstand multiple transfers. 
There would be no possibility of repair or replacement in the communities visited so that 
factors such as strong construction and portability were important considerations. 
Another consideration was ease of administration. As I was the sole 
examiner,-responsible for the assessment, recording and interpretation of results for large 
groups of children, it was not advisable to use equipment requiring complex operation. 
This is also relevant if the screening kit is to be used in the future by para-professionals. 
Along with less complex equipment, familiar settings help to ensure that testing 
procedures do not seem threatening to children. With this in mind, the possibility that 
some assessment would be given outdoors was also considered in choosing equipment. 
A final consideration was the suitability of the material for the children's 
culture and experience. The material needed to be age appropriate and not heavily 
biased towards urban or non-indigenous backgrounds. 
The Snellen chart was selected to measure the far vision of children who 
could read, write and communicate verbally. The use of this chart for children who can 
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read the Roman alphabet avoids cultural bias. The dimensions of the chart make it 
portable. It is suitable for use in indoor or outdoor lighting conditions in the person's 
natural environment. For young children and those unable to read, the Pictorial chart was 
selected as it fulfils the same requirements as the Snellen chart. The E cube was also 
included in the kit but reserved for verification or indecisive circumstances. It has a 
special advantage for children who can neither read nor communicate verbally. 
The Maclure Bar Reading Type for Children was selected as the most 
suitable near vision test for children aged six years and older who can read. The 
Sheridan Gardiner Letter Test Card was chosen for children who are less proficient in 
reading but who know the letters of the alphabet or who can match letters. 
The Ishihara Test for Colour Blindness and the Colour Vision Test for 
Infants were selected for colour vision screening. 
After testing a variety of cameras and their accessories, a Pentax spotmatic F 
camera with 70 mm extended zoom lens, a 20 mm extended tube and a flash was chosen 
to take records of the eyes and hds of the children. The portability of this equipment, its 
ease of use and the objective record of the physical characteristics are desirable features. 
A portable slit lamp was included in the screening kit. The use of a slit lamp 
to examine the eye health of children is non intrusive. Children can cooperate and 
participate without any medication to the eyes or any need of contact between the 
examiner and child. The compact size of the portable slit lamp enables easy transport. 
The equipment and materials were transported in two compact parcels. In 
one, the slit lamp was housed in a 40 x 30 x 20 cm carry case. The other was a medium 
size back pack carrying the remaining test materials. 
A total number of 596 (290 boys) traditional indigenous children were 
screened. Their ages ranged from 2 years 6 months to 14 years 8 months but the majority 
(n=568) were in age bands ranging from 4 to 12 years. The sample is believed to be close 
to 100% of indigenous school children in this age range in these communities. 
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In each community, most children were found to have good near and far 
vision. A number in each community, however, showed eye lid problems, pterygia, or 
other eye health conditions. The highest prevalence of eyehd problems, observed 
specifically as possible precursors to trachoma, was 12.8% over the 10 and 11 year age 
bands. Pterygia and other eye health conditions were also frequent at these ages (9.6% 
and 5.8% respectively). The community with the highest prevalence of eyelid problems 
was Aurukun (20.3% overall and 26% in children 10 or 11 years of age). A number of 
features were observed in the children's environment which were detrimental to eye 
health. Dusty conditions were common as few roads in the communities were sealed, 
community members spent much time outside in the bright sunshine, and packs of dogs 
in poor condition and many flies contributed to hygiene problems in some areas. 
A notable result of the screening was the absence of colour vision 
deficiencies. Those who live in these remote communities on Cape York are Aborigines 
or Torres Strait Islanders whose culture differs from that of mainstream European 
Australia. Social organisation and social structure is based on a group rather than a 
nuclear family. It is suggested that although a long process of natural selection may have 
endowed hunter-gatherer communities with good colour vision, during recent history the 
marriage and kinship systems of the Aborigines and Islanders have minimised the 
incidence of inherited conditions such as colour blindness. 
It was concluded that there is a need to re-invigorate the education of the 
indigenous communities in primary health care, with a special focus on education for 
prevention. Many eye problems can be averted through knowledge and practices related 
to eye care and eye hygiene. The cultural origin of the group needs to be considered 
when selecting and implementing a program. Reports in the literature have suggested 
that effective services for remote communities in other countries are implemented by 
members of the community who have undergone "hands on" training in education or 
health, supported and monitored by specialist personnel. Such training would allow 
selected members of the Aboriginal and Torres Strait Islander communities to learn 
primary health provision or primary teaching skills without being away from their 
communities for a significant length of time. Brief periods in major centres will always 
be necessary for community members to gain wider knowledge and experience in health 
and education, especially for those who seek professional quahfications. 
Although there are some limited programs in Queensland for training health 
workers, the indigenous staff in the communities visited for this study were not well 
qualified and were mainly employed as teacher aides or community health workers with 
restricted responsibilities. If communities are to be encouraged to take more 
responsibility for their own health and education programs, some changes in the current 
system are desirable. Changes seem especially desirable in education services since 
many lifestyle practices are learned early in life and become well engrained by 
adulthood. The education system could be playing a much greater role in coordination 
with health personnel to help children to learn new practices regarding hygiene, exposure 
to sun, and nutrition. Effective preventive programs need to be developed using the 
knowledge and skill of both education and health personnel and respecting a high level 
of community participation. 
It was also concluded that because the scattered nature of the indigenous 
communities increases the difficulty of providing services, cooperation_among 
communities is essential for prudent organisation and use of human and material 
services. 
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CHAPTER ONE 
VISION 
Because of the significance of vision for learning, especially at school age for 
learning basic life skills of reading and writing, it is important to ensure that each child's 
eyes are functioning at an optimal level. In many Western communities, routine vision 
screening at school entry is recommended so that the identification of vision problems or 
impairment can be followed by appropriate intervention early in school life, for example, 
Cambridge, UK (Cummings, 1996), Italy (Ingrosso, Mancioppi, & Orsoni, 1995), 
Sweden (Lennerstrand, Jacobsson, & Kvamstrom, 1995), and the USA (Preslan & 
Novak, 1996; Simons, 1996; Yawn, Lydick, Epstein, & Jacobsen, 1996). 
The more severe problems are likely to be detected by parents or doctors 
when the child is young but without some form of screening program for all children, the 
less severe though still handicapping conditions may remain undiagnosed at school entry. 
Under such circumstances, the child will be educationally disadvantaged. Yet, although 
a minority of problems may need surgical intervention or special backup service 
delivery, the majority respond to simple forms of treatment such as corrective lenses. 
Vision screening is often undertaken with children because of the educational 
implications but it can also be important with adults as a preventive measure, for 
example, to diagnose conditions that may lead to blindness or severe sight impairment 
such as diabetic retinopathy, cataract, trachoma or glaucoma. Whether the screening is 
carried out with children or adults, the main purpose is to indicate the presence of a 
visual impairment or problem so that treatment can follow. Apart from a subsequent 
improvement in the individual's quality of life, it is likely that an economic cost^eneflt 
analysis will favour prevention and appropriate intervention over the cost of later 
treatment, as Matz, Falk, Gottinger, and Kieselbach (1995) have shown for diabetic eye 
diseases. 
Although there will be differences according to the purpose of the program, 
vision screening usually includes assessment of visual acuity, binocularity, and possibly 
colour vision. In addition, observations may be made of the effects of eye hygiene (e.g., 
on the eyelids) and the environment (e.g., pterygium). The literature concerned with 
these aspects of vision and their assessment will be discussed in the following sections 
with special attention paid to the indigenous people of Australia (Aborigines and Torres 
Strait Islanders). 
1.1 Visual Acuity 
In broad terms, visual acuity is a measure of the ability to see fine detail, with 
the central region of the human retina, the fovea, giving the best detail (high acuity). 
This region is packed with cones, one of the two types of Ught-receptor cells in the 
retina. These receptors, named rods and cones because of their appearance when viewed 
through a microscope, are not only concentrated in different parts of the retina but they 
also have different properties. Rods are very sensitive light detectors and function under 
low illumination whereas cones are stimulated in daylight or other sources of high 
illumination. Many properties of these light detectors have been investigated over the 
last century and recent studies of DNA sequences have shown that there are quantitative 
differences between gene expression in the fovea and the other regions of the retina 
(Bernstein, Borst, Neuder, & Wong, 1996). 
Because the visual system transforms the light reaching the retina to 
perceptions of shape movement or pattern, of great importance for acuity is the one-to-
one relationship between the optic nerve fibres which lead to the cortex and the cone 
receptors in the central fovea. This gives a possibility of much higher discrimination 
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than at the periphery where many receptors (mainly rods) are connected to each nerve 
fibre. 
There are several different ways of classifying visual acuity. Borish (1975) 
reviewed these classifications and grouped terms describing the nature of the stimulus 
and the threshold of measurement as minimum distinguishable (stimuli are either points 
or lines), minimum separable (points and lines), legible (letters, numerals and complex 
patterns vs simple form sense), and minimum separable angle (the angular separation of 
the components of a pattern). Although there are differences in detail, many of these 
terms could be compared with other classifications such as detection, recognition, 
resolution and localization. 
These different definitions of acuity are associated with different methods of 
measurement: minimum distinguishable with the psychophysical method of limits, 
minimum separable with grating or vernier acuity, legible with the recognition of letters 
or forms, and minimum separable angle with the minimum visual angle to distinguish 
two points. 
Grating acuity can be tested by detection of orientation in a grating with 
black and white lines of equal width. The limit of acuity is the finest grating that can be 
detected (compared with a uniform grey area of same shape and luminance). Average 
adult vision is 30 cycles per degree where one cycle is the width of one black and one 
white line. 
Vernier acuity is the ability to detect misalignment of 2 lines. In adults, 
vernier acuity is better than grating acuity. Whereas grating acuity is 2 minutes (i.e., 30 
cycles per degree) for normal adult vision, vernier acuity is 12 seconds (Daw, 1995). 
Most clinical charts used to test visual acuity are measurements of the legible. 
The person is presented with high contrast figures (optotypes) arranged in rows of 
decreasing size, and acuity is determined by the smallest optotype recognised correctly. 
The standard testing procedure is to enlarge the pattern until resolution is achieved. 
Letters are commonly used in these charts and acuity measured with such stimuli 
involves a cognitive factor which is absent from the grating and vernier threshold 
measures. 
The development of charts from Snellen's original proposal in 1862 to use 
letters as stimuh has been described by Borish (1975). The construction of the Snellen 
letters was based on the angle of resolution at a specified observation distance. The 
threshold for normal angle resolution was deemed to be 1 minute of arc so, at each 
distance, the letter was constructed as a square subtending 5 minutes of arc with each 
limb subtending 1 minute. The overall size of the letter was then five times the width of 
each limb. At a distance of 6 metres, a letter of 8.73 mm overall size with hmbs of 1.75 
mm will satisfy these requirements. If a person can identify letters of this size at 
6 metres, visual acuity is expressed as 6/6 (or 20/20 in USA where feet are used instead 
of metres). If, at a distance of 6 metres, the person can identify the row of smaller letters 
which have an angle of resolution of 1 minute at 4.5 metres, acuity is higher and 
expressed as 6/4.5. There is an inverse relationship between distance from the stimulus 
and visual angle so that in this case, at 6 metres, the angle of resolution for this observer 
is 45 seconds. 
Various changes have been made over the years as it has been recognised that 
some letters cannot be drawn to fit the proposed dimensions. However^ the conventional 
threshold for normal angle resolution is still taken to be one minute of arc although 
reports of the minimum angle of resolution for best focus in a normal functional eye have 
varied between 24 seconds and one minute of arc (von Noorden, 1990). The assumption 
that all letters are equally recognisable and familiar to all observers has also been 
challenged. 
Changes to the tests have been made so that the letters most difficult to 
recognise are distributed across the rows of varying size. In addition, a number of tests 
have been devised for use with people who cannot read. One such test is the Landolt C 
which shows the letter C as a ring arranged in 4 orientations in a series of rows of 
decreasing size. In this case, the person does not have to recognise the letter but only 
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detect the gap in the ring. One disadvantage is that there are only four positions (rather 
than 26 letters) so that a person may be more likely to guess correctly. A similar test is 
the Illiterate E test which uses this letter in different orientations and which has been 
designed so that the only variable in the visual acuity task for letters of different size is 
the letter in different orientations. 
Westheimer (1979) suggested that the use of the fractions, such as 6/6 and 
6/4.5, to identify acuity gives an erroneous idea of acuity as a percentage and that these 
measures weight changes in acuity near the norm differently from changes at low acuity 
levels. He agreed with proposals that it would be preferable to arrange the sizes of the 
optotypes according to a logarithmic scale, so that the ratio of size from one row to the 
next is the same for all rows, whether in the low or the high visual acuity range. The 
results can then express acuity in a form that shows the observer can identify stimuli a 
fraction (or multiple) of the size defined as the norm for the specified distance. 
Results of visual acuity tests depend not only on the form of the assessment, 
whether threshold of detection for point, line, grating, vernier or recognition of symbols 
but also on a number of other factors. Apart from the characteristics of the individual 
optical and anatomical system, these include aspects of the illumination and 
psychological factors such as motivation, experience, training and age._ There is an 
improvement in acuity during early childhood as ability to see fine detail depends on 
ability to keep eyes fixated. There is a cycle in the system: "better sensory capability 
leading to more accurate eye movements leading to better sensory capability" (Daw, 
1995, p. 29). By about the age of 9 years, the visual acuity of children is reported to be 
near the norm for adults. 
There are some reports of people with better than normal acuity. In two 
studies these were Caucasians of European origin. In one study Boissin and Lafontaine 
(1973) used Landlot rings to test 263 members of an aircraft cockpit crew and found two 
men with a binocular visual acuity of 6/2.5, that is, 25 seconds of arc. In the other study 
Vemey (1958) tested 1,500 people with the Snellen chart and found two males whose 
best corrected visual acuity was 6/3. In a third study, 300 professional baseball players 
were tested using the Snellen Chart. The data revealed that 1.7% of the eyes tested had an 
acuity of 6/3 or better, and 42% had an acuity of 6/4 or better (Laby, Rosenbaum et al., 
1996). 
Most reports of good visual acuity, however, have not been the results of 
testing a Caucasian sample. Indeed, Kaprinos (1960) found that Afro-Americans 
generally had better visual acuity than American Caucasians. Other reports include one 
by Neel et al. (1964) of Xavante Indians in Brazil whose acuity was measured with the 
illiterate E test. Five out of 12 males and one out of 14 females were found to have 
binocular acuities of 6/3. Mattos (1958) also found a high frequency of good visual 
acuity in indigenous people of Brazil. In another study Verlee (1968) reported good 
visual acuity for Solomon Islanders. He found that 75% of those examined had an acuity 
of at least 6/4 when tested with the Illiterate E. 
Many people have also commented on the apparent good visual acuity of the 
indigenous people of Australia but Vemey (1969) lamented that many of these reports 
have been little more than anecdotal, and few investigators have attempted to measure 
acuity and none to define it precisely. Of those who did measure acuity. Rivers (1901) 
found an average of 6/2.9 while testing the eyes of 50 adults in the Torres Strait Islands, 
and Schneider (1946) found four adults of 48 examined in the Northern Territory had an 
acuity of 6/2.5. Furthermore Schneider stated that the Aborigines' ability to "recognise 
objects at many times the distance at which the white man can recognise them and his 
ability to recognise and follow tracks and footprints leaves us bewildered" (p. 103). He 
concluded that "these feamres are not due to any advantage in visual acuity but are the 
result of training and careful observation and the accurate interpretation of natural 
phenomena so closely related to survival" (p. 103). Again it can be noted that cognitive 
factors play a major role in influencing the ability to detect fine detail (acuity). Human 
visual acuity is not a product solely of the optical system. 
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Mann (1957), also using an IHiterate E test, found two males with a 
monocular acuity of 6/1.75 when she examined 438 Aborigines. In a later survey of 77 
adults in Central Australia she found one male with an acuity of 6/2.7 (Mann, 1966). 
Davidson (1957), reporting on a survey he conducted with Mann, commented that "the 
test cards were frequently being read at twice or three times the normal distance" 
(p. 130). Some outstanding acuities were also reported by Vemey (1969), including one 
man with a reported acuity of 6/1.5 in each eye and another man with 6/2. The details of 
the test used are not recorded nor are the details on other subjects tested although it was 
Vemey who lamented that the previous reports had been anecdotal. 
Taylor (1980) investigated the best obtainable visual acuity of adult 
Australian Aborigines and Europeans. He used the Illiterate E chart with 107 Aboriginal 
males, 54 Aboriginal females, 89 European males and 63 European females, all between 
20 to 30 years of age. There were significant differences between the binocular acuity of 
Aboriginal males and females and that of European males and females, respectively. The 
binocular acuities for Aboriginal males ranged from 6/1.5 to 6/7.5. For Aboriginal 
females, the acuities ranged from 6/1.75 to 6/9.5. The binocular acuity for European 
males ranged from 6/1.9 to 6/15, and for European females from 6/2.4 to 6/9.5. 
- Three Aborigines were found with acuity of 6/1.5. The angle subtended on 
the retina by the limbs of these letters is 15 seconds of arc. No European attained this 
acuity. Taylor proposed this finding was due to an improved integration of the visual 
input by the higher visual centers, and that this may be due either to anatomical and 
histological differences in the organisation of the visual cortex or, perhaps, to an effect of 
training to recognise smaller objects. It would seem plausible that the dependence on 
good vision for survival and the training received from an early age to detect and 
recognise distant small objects would be involved in producing the good visual acuity. It 
is not unusual for highly trained observers to show good acuity for the tasks on which 
they have been trained or on similar ones as found when measuring the visual acuity of 
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aircraft crew members (Boisson & Lafontaine, 1973) and professional baseball players 
(Laby, Rosenbaum et al., 1996). 
Other researchers have considered aspects of the physique of Australian 
Aborigines which may contribute to good vision. Vemey (1969) concluded that there 
was no specific physiological feature or mechanism that aids in the production of better 
vision although he suggested the overhanging brow may assist in maintaining good 
visual acuity as it veils glare. Mann (1966) also commented that the eyes of the 
Aborigines are protected by thick eyelashes, and are deeply set. The deep set eyes have a 
partial shield from the glare of the Austrahan sun. Bleakley (1961) claimed that the 
Aborigines have made use of the partial contraction of the orbicular muscle which has 
led many to describe them as having a fierce expression. He proposed that this facial 
expression is the result of life long contraction of the muscle when searching intently for 
signs of movement of game or enemies in dense bush. 
Other characteristics of the eyes of have been described. The eye lid is 
pigmented though pink on its palpebral surface, and that pigment is also present in the 
conjunctiva, specially in the form of fuller or broken ring, around the corneal limbus. 
According to Vemey (1969) conjunctival pigmentation is more marked in the lower 
medial quadrant and is in evidence at an earlier age in coastal regions. . 
1.2 Vision Impairment and Blindness 
Although the previous reports have highlighted the number of Australian 
Aborigines with good acuity, recent studies have also found visual impairment in some 
individuals (Taylor, 1980, 1997). Because of the hunting and food-gathering lifestyle of 
many Aboriginal tribes in previous centuries, it would have been difficult for those with 
severe vision impairments to survive independently of others. In more recent times, 
however, even those assessed clinically as blind are often able to function in their own 
environment. 
Because people tend to behave more competently in their own environment, 
individuals with the same measured visual acuity differ from each other in different 
environments. This makes it difficult to define blindness and vision impairment 
accurately. 
A comprehensive survey conducted by the World Health Organisation 
(WHO) in 1966 lists 65 different definitions of visual impairment (WHO, 1966) with 
variations from country to country. Most industrialised countries rely on ophthalmic 
measurements of visual acuity to define vision impairment and blindness (Goldstein, 
1980) but other countries rely on visual performance of certain tasks, for example, 
subsistence farming pursuits. 
In arriving at a definition of vision impairment, the evolution of the 
measurement of vision has been cmcial. Initially, measurement related to the visual 
ability to complete tasks for agriculture and life survival. These required in the main 
distance and gross vision. With the industrial revolution, near vision increased in 
importance especially for employment purposes. 
There is a medical ophthalmic definition of blindness which is called legal 
blindness. This definition originated in the United States of America during the 
depression of the 1930s with its consequent high unemployment rate. It reflected concern 
for the welfare of adults with vision impairment. The Department of Public Welfare of 
the State of Illinois formed a committee of ophthalmologists to establish a criterion for 
blindness and in 1934 the following definition known as legal blindness was accepted: 
Blindness is defined as visual acuity in the better eye with correction of not more than 
6/60, or a deficit in the visual field of the better eye so that the widest diameter of vision 
subtends an angle not greater than 20 degrees (Schloss, 1963). 
This definition remains current in the United States of America, Australia, 
New Zealand and some parts of Europe. In Britain, the Scandinavian countries, and most 
Mediterranean countries, for the purpose of registration the definition is more stringent. 
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Acuity of 3/60 and/or field of vision of 10 degrees in the better eye is 
considered legal blindness or severe visual acuity (Riise, Flage et al., 1992). 
These definitions were derived using adult populations, measurement of 
distance vision only, and were influenced by the need to address economic and political 
considerations of the time. There is a need, not yet addressed, for an alternative definition 
that considers educational purposes in addition to the economic considerations. 
At regular intervals the WHO estimates the number of people who are blind. 
The source of estimation is based on information provided by member countries of the 
United Nations and the reliability of some data may be questioned. Since there is no 
universally accepted definition of blindness, comparison of epidemiological studies from 
one country to another cannot be achieved satisfactorily. 
The WHO reported an estimate of 10 to 15 million people in the worid who 
were blind in 1972 (WHO, 1973). Underestimates may have occurred because of the 
method used, the need for a unified definition and the lack of a central unit to collate and 
examine the data. A few years later, in 1978, WHO established a programme including a 
task force to collect data on blindness which developed a methodology for a population-
based assessment of visual loss and its causes (WHO, 1979). The assessment is low cost 
and can be carried out by trained but non-medical staff The result is the gradual 
accumulation of more reliable data which should lead to establishing a more accurate 
estimate and an increasing record over time. 
The Intemational Statistical Classification of Diseases and Related Health 
Problems, tenth revision (ICD-10, 1993), includes a recommendation proposing unifomi 
definitions for use in data collection. The definitions of vision impairment in ICD-10 are: 
Blindness is visual acuity of less than 3/60 or corresponding visual field loss 
in the better eye with best possible correction (visual impairment categories 
3,4 and 5 in ICD-10). 
Low vision corresponds to visual acuity less than 6/18 but equal to or better 
than 3/60 in the better eye with best possible correction (visual impairment 
categories 1 and 2 in ICD-10). 
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The economic implications of the loss of vision has also been investigated. In 
1993, the WHO Global Data Bank on Bhndness, in conjunction with the Worid Bank, 
measured the effect on the economy of the individual and the country (The World Bank, 
1993). The economy of the member country was allocated to one of eight economic 
regions and the ICD-10 definition of blindness was used. The estimate for the number of 
people with severe low vision was derived from the estimate of blindness using a 
corrective factor. 
The eight economic regions were: 
• Established Market Economies (35 countries or economies with a total 
population of 797,788,000 which include Westem Europe, North 
America, Australia, Japan and New Zealand). 
• Former Sociahst Economies of Europe (14 countries or economies with a 
population of 346,237,000) 
India (one country with a population of 849,515,000) 
China (one country with a population of 1,133,698,000) 
Other Asia and Islands (49 countries, population 682,533,000) 
Sub-Saharan Africa (49 countries, population 510,271,000) 
Latin America and the Caribbean (46 countries, population 444,297,000) 
Middle-Eastem crescent with newly independent states in Central Asia 
(34 countries, population 503,075,000) 
In this global total of 229 countries and a population of 5,267,414,000, the 
prevalence of blindness was estimated as 0.7%. It ranged from 0.3% in the Established 
Market Economies and the Former Socialist Economies of Europe to 1.4% in Sub-
Saharan Africa. According to this Worid Bank estimate, the number of people in the 
worid who either were blind or had severe low vision was about 148 million. 
The distribution of blindness by age as a percentage of total global population 
was: 
0 -14 years, a prevalence of 0.008% (3.8% of the total for blindness), 
15-44 years, a prevalence of 0.01% (6.5% of the total for blindness), 
45-59 years, a prevalence of 1.9% (31.7% of the total for blindness), 
60 + years, a prevalence of 4.4% ( 58.0% of the total for blindness. 
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The economic regions with a disproportionate number of blind people were 
Sub-Saharan Africa, India, and Other Asia and Islands. In comparison with the 
Established Market Economies and the Former Socialist Economies of Europe, there is 
also a disproportionate number of blind persons in the 6O-1- age group in these 
demographic ally developing countries. 
The report also noted that the prevalence of blindness arising from disease 
has changed within the last twenty years. Cataract rather than trachoma is now reported 
as the major cause accounting for 41.8% of the total number of people in the world who 
are blind. Most blindness caused by cataract is operable and curable. Trachoma accounts 
for 15.5% of blindness in developing countries while glaucoma accounts for 13.5% of 
the total number of people who are blind. 
It was recommended that the knowledge, skills and resources available in the 
Established Market economies should be made available to the demographically 
developing countries with particular emphasis on prevention through early education. 
Although diabetic retinopathy is not found to be a major cause of blindness in 
developing countries, it is reported to be the leading cause of blindness among those of 
working age in developed economies (Thylefores, Negrel, Pararajasegaram, & Dadzie, 
1995). This finding is supported by Frank and Dieckert (1996) who reported that most 
blindness among Americans aged 20 to 74 years is caused by diabetic retinopathy. The 
indigenous people of Australia are also reported as having a high prevalence of diabetes. 
The National Aboriginal Health Strategy (1989) reported a prevalence between 7.8 and 
40% in Aboriginal and Torres Strait Islander people. 
1.3 Colour Vision 
Some ocular diseases leading to blindness in adults result in changes to 
colour vision. While investigating objective techniques to assess chromatic processing, 
Crognale, Switkes et al. (1993) noticed that changes can be observed before detection of 
glaucoma and diabetic retinopathy. Their observations supported a previous study by 
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Adams, Rodic, Husted, and Stamper (1982) who found changes in the ability of 
glaucoma and glaucoma-suspect patients to discriminate colours. A deficit in colour 
discrimination has also been found in young 11- to 21-year-old diabetics who did not 
show retinopathy (Kurtenbach, Wagner et al., 1994). It seems that eariy detection of 
acquired colour deficiency in adults and adolescents may lead to eariy recognition and 
intervention to minimise the deleterious effects of these diseases. 
During childhood, a consideration of colour vision is also important for 
educational reasons. The significance of good visual acuity during childhood is well 
accepted but it is not always recognised that colour vision plays an important role in the 
education of children. 
The use of colour is paramount in the education of young children with 
picture and story books illustrated in colours which attract and retain the child's attention 
and interest. Toys, educational and recreational games depend heavily on different 
colours, and coloured pencils for drawing and colouring are frequently used by young 
learners. 
Some educational material for the development of concepts is based on 
colour, e.g., mathematical concepts, graphics, charts, maps and signs. Diehl, Johnson, 
Markuszewski, and Moore (1985) highlight the apparent implications of colours in 
learning chemistry while Kruglak and Campbell (1983) demonstrated the importance of 
colour discrimination in enhancing the learning of physics at school level. Reid, 
Beveridge, and Wakefield (1986) showed that not only did colour improve children's 
observation scores when working from a biological picture, but that even when items 
which were colour-specific were removed from the overall tally of scores, coloured 
pictures still induced significantly higher observation scores than their monochrome 
counterparts. 
Despite only small interest in the role of colour in education, there has been 
scientific, philosophic and artistic interest in colour for many centuries. However, prior 
to Newton's report in 1704, the majority of experiments and reports were concemed with 
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colour pigments. Newton described the mixing of light rather than pigments to predict 
the results of colour mixture. He demonstrated that light was a heterogeneous mixture of 
rays which themselves were not coloured but they had the power to generate colour 
sensation in the retina. 
Newton did not appreciate that the limiting element in the mixture of colours 
was not in the light rays themselves but in the retina and cortex. He proposed that light 
was subdivisible into seven fundamental colours, perhaps with the rainbow in mind. The 
retinal role and the theory of trichomacy emerged when Young (1802) suggested that 
there was a continuous series of kinds of light, but only three kinds of sensitive particle 
in the retina, each preferentially but not exclusively sensitive to light from one part of the 
spectmm. He wrote about three retinal receptors for three principal colours red, yellow 
and blue. This suggestion of trichromatic colour vision was the foundation on which later 
theories of human colour vision were built. 
Since Young's proposal, many experiments and observations have been 
conducted with humans and animals. It has been concluded that all known colour vision 
systems are based on the presence of two or more visual pigments or kinds of receptors 
differing in spectral sensitivity. In humans, normal colour vision depends on three types 
of cone system. One has peak sensitivity for long wavelengths (red); the second for 
middle wavelengths (green) and the third for short wavelengths (blue). A fourth type of 
pigment occurs in the rods and underlies colourless vision in low light. 
One of the early writers with an interest in the evolution of human colour 
vision was Ladd-Franklin (1892). She proposed that red/green discrimination had 
evolved relatively recently and was superimposed upon a much more ancient form of 
dichromatic colour vision, which enabled animals to distinguish long and short 
wavelengths, red and blue. A century later, Bowmaker (1991) concurred and concluded 
that all evidence from non-primate and prosimian mammals shows that at best they have 
a dichromatic colour vision based on a long-wave and short-wave pigment. A more 
complex photopic system appears to have evolved recently within the mammals and it is 
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only anthropoids that possess forms of trichomatic colour vision. All species of Old 
Worid monkey and ape appear to have trichromatic vision and there exists a great 
similarity between their colour vision and that of humans. Jacobs (1981) and Mollon 
(1986) concluded that the Old Worid primates are the only mammals that share the 
human form of colour vision. See also Bowmaker, Dartnall, Lythgoe, and Mollon 
(1978); MacNichol, Levine et al. (1983) and Grether (1939, 1940) for compatible reports. 
On the other hand, findings with New World monkeys indicate substantial 
inter-species variations in colour vision and only small similarities with the colour vision 
of the normal human trichomat. Jacobs and colleagues (Blakeslee & Jacobs, 1982; 
Bowmaker, Mollon, & Jacobs, 1983; Jacobs, 1983) have suggested that these variations 
can be traced to the types of cone photopigments in the retina of individual animals. 
Colour vision differences in the Old and New World primates suggest separate evolution 
following geographical isolation. 
Mollon (1989) argued that there are biological advantages to trichomatic 
colour vision. For many animals, the detection of colour has implications for mating or 
social grouping. Also, colour is useful for finding food as it indicates the ripeness of 
fmit or the presence of water. It has been suggested that trichromatic colour vision, with 
the ability to make fine discriminations on the red-green part of the spectmm, may have 
evolved as a specialization for finding fmit since it has an advantage over dichromatic 
vision in detecting fmit against a background of leaves (Osorio & Vorobyev, 1996). 
Despite the biological advantages of trichromacy and the evidence of an 
evolutionary trend towards trichromatic colour vision in humans, some human observers 
have been found to be limited in this respect. The limitation may be shown as "a 
confusion of, or blindness to, one or more of the chromatic colours" (Litton, 1979; p. 
438). The deficiency in colour vision may be caused by acquired brain damage but most 
cases are of congenital origin. 
Perceptual dificulties have been reported for people with colour vision 
deficiencies. They may have difficulty in detecting objects of certain colours, segregating 
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a scene (or segmenting elements that belong together, lightness, shape, texture, colour, 
etc) and identifying particular objects or their characteristics (Mollon, 1989). Miyao, 
Ishihara et al. (1991) report that persons with colour vision deficiency are considered 
handicapped in modem Japan and are excluded from certain educational facilities and 
occupations. 
In classrooms, children with colour vision defects have been incorrectly 
labelled as learning disabled or emotionally disturbed (Gnadt & Amos, 1992; Huriey, 
1994; Wilkinson, 1992). Outside the classroom, these deficiencies may preclude 
effective participation in such sports and recreational activities as cricket, Australian 
Rules Football, pool and billiards. Although the evidence is meagre, colour vision 
deficiency appears to have implications for the cognitive, social and emotional 
functioning of children. 
Dalton (1794) has been cited by Hunt, Dulai, Bowmaker, and Mollon (1995) 
as one of the first writers to undertake a scientific study of colour deficiency. He noted 
that he had the same kind of red-green colour blindness as his brother and he located a 
number of cases of colour blindness in one family (the Harris family). He deduced that 
the condition was inherited from mothers and appeared more often in sons than 
daughters. His own explanation that the vitreous humour of his eye was coloured blue 
was discredited at a post mortem examination (conducted at his own request) but recent 
DNA analysis of his preserved eye tissue has shown that he lacked photopigment in the 
retina sensitive to middle wavelengths (Hunt, Dulai, Bowmaker, & Mollon, 1995). 
A lack of one of the three types of colour-sensitive cone system leads to 
dichromatic colour vision. The person is described as a protanope, deuteranope and 
tritanope after 1st (long wavelength), 2nd (middle wavelength) and 3rd (short 
wavelength). Dalton was a deuteranope. It is more common to find a reduction rather 
than a complete absence of sensitivity to one system. This is called anomalous colour 
vision. Protan, deutan, and tritan are inclusive terms used to indicate that there is either 
absent or reduced sensitivity in one of the colour sensitive systems. 
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Until recently, the genetic basis of colour vision was inferred from 
measurements of family groups, just as Dalton had undertaken. In the last decade, 
however, the genes for the visual photopigments have been isolated and sequenced 
(Nathans, Thomas, & Hogness, 1986) and it has been well established that protanopia, 
deutranopia and the red-green forms of anomalous trichomacy are inherited as totally 
sex-linked recessive characteristics (DeMarco, Pokomy, & Smith, 1992; Nathans, 
Thomas, & Hogness, 1986). 
Reports of Caucasian males indicate that about 8% have defective colour 
vision in comparison with about 0.4% of females (Brindley, 1970). More detailed 
analysis has shown that approximately 5% of US males have deuteranomalous 
trichomacy, 1% have protanomalous trichomacy (DeMarco, Pokomy, & Smith, 1992). 
Diehl, Johnson et al. (1985) were more precise in distinguishing differences in colour 
deficiency in various sectors of the spectmm. They reported that three or four in 100 
males have difficulty in recognising the colourless to pink hues changes, five to six have 
difficulty with the yellow to red change, and yellow blue colour deficiency is rare. They 
also concluded that achromatisim (total colour blindness) is extremely rare and that 
although red green deficiency is relatively common it varies considerably in degree. The 
idea of a wide range of individual differences in the perception of hues is supported by 
Neitz and Neitz (1995) and Neitz, Neitz, and Gishok (1995) who found that there may be 
more than one gene encoding the long-wavelength sensitive pigment of males with 
normal colour vision. A similar finding for middle-wave pigment had previously been 
reported by Nathans and colleagues (Nathans, Thomas, & Hogness, 1986; Nathans, 
Piantanida, Eddy, Shows, & Hogness, 1986). 
Red green vision colour deficiencies are more frequent among males than 
females because the genes for both the long-wavelength and middle-wavelength sensitive 
pigments are carried on the q-arm of the X chromosome whereas the genes for short-
wave cone pigments are on chromosome 7 and those for rods are on chromosome 3. The 
long-wavelength and middle-wavelength genes are not only on the same chromosome 
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but in the same region and of similar amino-acid sequence. In discussing the Nathans et 
al. reports, Mollon (1986) suggested that during the crossover between pairs of 
chromosomes to form ova and sperm cells, misalignments of DNA could occur in the 
region of these genes. As a consequence, one X chromosome could be left with no 
functional copy of a gene encoding long-wavelength or with none to encode medium-
wavelength. In such cases, the person would be a dichromat. Alternatively, hybrid 
genes could be produced consisting of part middle-wavelength and part long-wavelength 
gene. In the latter case, whether the person became a dichromat or anomalous trichromat 
would depend on the breakpoint within the genes. 
Although the possibility of misalignment of DNA during crossover would not 
seem to vary significantly across human populations, the number of cases of red-green 
colour deficiency in a population will depend on the extent to which there is 
intermarriage between families in which a female is a carrier or males have deficient red-
green colour vision. Sacks (1996) described an island where all the inhabitants had been 
colour blind in the recent past. Because a natural disaster had decimated the population 
and the island was remote from other communities, there had been a high rate of 
intermarriage. Since the opening up of contacts and marriage with people from other 
areas, the prevalence of colour vision deficiencies had diminished considerably. 
In contrast to the high prevalence of colour vision deficiency in the island 
discussed by Sacks (1996), there are several reports of areas where the inhabitants show 
few such deficiencies. Many of the older reports were written by anthropologists or 
scientists who were interested in the relationship between language and colour. A typical 
study was reported by Geddes (1945) who investigated the vahdity of the assertion that 
the ability of the average Fijian to discriminate colour was less than that of the average 
European. He concluded that the Fijian colour terminology was not defective but was 
based upon a division of the spectmm different from the European system and placed a 
greater emphasis upon qualities of intensity and samration. 
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During the course of the early investigations, differences in the extent of 
colour blindness were revealed in different ethnic groups. Many of these studies used a 
coloured wool matching test which underestimated the incidence of colour vision defects 
but more reliable results later with the Ishihara test confirmed some of these differences. 
In comparison with Caucasians, a smaller incidence of colour vision deficiency has been 
reported in American Indians and Afro-Americans (Clements, 1930), Fijians (Geddes, 
1946-7), Torres Strait Islanders (Rivers, 1901), Australian Aborigines and Papuans 
(Mann & Tumer, 1956). Although the study by Rivers is one of the early investigations 
which used the wool matching test, it was marked by a high degree of careful attention 
and the test was supplemented by detailed observations which supported the conclusions. 
A recent Danish study confirmed earlier reports in 1893 and 1930 that congenital colour 
bhndness is rare in Inuit (Eskimos) in East Greenland (Nom, 1997). Only 1% (3/290) of 
male Inuit were colour blind in comparison with 8.7% in each of three control groups in 
Greenland and Denmark. A very low prevalence of defective colour vision has also been 
reported in four nomadic tribal groups from Andra Pradesh in India (Narahari, 1993). 
The author attributed this finding to natural selection and a life-style demanding good 
colour vision. 
- The survey by Mann and Tumer (1956) was conducted in two areas of 
Westem Australia (378 Aboriginal males, 235 Aboriginal females, 503 white males and 
307 white females) and in Papua (4,077 Papuan males and 2,966 Papuan females). The 
Ishihara test found a very low incidence of colour deficiency in the Aboriginal and 
Papuan groups. For males, the percentages were 1.6 and 2.01 for Aborigines and Papuans 
respectively. No female Aborigine and only one Papuan woman showed a deficiency. 
On the other hand, the white groups showed deficiencies within the range reported for 
Caucasians, 7.3% of males and 0.6% of females. The researchers commented on the 
higher incidence in some of the more isolated communities, possibly caused by 
inbreeding. 
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Unfortunately, in contrast to the careful description by Rivers (1901), no 
details were given about the procedures used in this study. It would be interesting to 
know how the researchers managed the large numbers involved. Were the tests given 
during one visit to each community or were they conducted over a period of time? How 
was the test given? Were all the plates used? Were the participants identified so that 
each person was screened only once? Despite these uncertainties, the work of Mann and 
her colleagues drew attention to the vision of the indigenous people of Australia. They 
refuted suggestions that the colour vision of Aborigines was not well developed and of 
even more importance were Mann's studies which drew attention to the importance of 
eye health in Aborigines (Mann, 1954a, 1956, 1957). 
1.4 Eye Health 
Visual acuity and colour vision are but two aspects of vision. Eye health 
must also be considered as it has the capacity to impact severely on the person's visual 
functioning. 
The source for the aetiology of eye health problems lies in the main, in 
environmental or degenerative hereditary factors. Problems with environmental origins 
can be avoided, prevented or if detected and treated early need not result in any loss of 
vision. Environmental factors contribute to and aggravate the eye health problems. 
Ecological conditions, for example, dry arid land and ultra violet rays, conditions related 
to standard of living, hygiene and nutrition, result in vulnerability to conditions such as 
trachoma, acquired cataract and pterygium. 
1.4.1 Trachoma 
Trachoma is a disease which has abated and seldom occurs in the 
industrialised world. Today it occurs mainly when hygiene is poor and among people 
living in dry arid land conditions which aggravate the disease. Detection and treatment of 
trachoma at an eariy age will prevent trachoma.The consequence of untreated trachoma 
21 
is damage to the cornea of the eye and this may lead to total loss of vision or severe 
vision loss in older people. 
Trachoma is a chronic infection of the conjunctiva, where small white 
mounds known as follicles form on the under surface of the upper eye lid. The follicles 
resolve and if not treated soon after they appear, reoccur and resolve in a continuous 
cycle. As a result of frequent recurrence, the follicles are replaced by scars which may 
shrink the eyelid and cause the edge to turn in so that the eye lashes mb against the 
cornea of the eye (trichiasis). Ulceration and cloudiness of the comea result. In addition 
to severe damage to the comea, the scarring of the conjunctiva reduces its ability to 
produce anti-microbial substances which protect the eye from infection thus preventing 
trivial infections becoming a hazard to sight (Dawson, Jones, & Darouger, 1975). 
The report of the National Trachoma and Eye Health Program (NTEHP, 
1980) in Australia re|X)rted that follicular trachoma develops after infection with an 
organism known as chlamydia trachomatis. This is a bacteria with some attributes of a 
vims, where reproduction occurs only with other cells as host. So it can be said that 
chlamydia is a parasite bacteria where the host cell is affected by forcing the cell to turn 
from its own function to suit and support the reproduction of the chlamydia organism. 
The ideal place for the survival and reproduction of chlamydia is a mucous-membrane. In 
the case of chlamydia trachomatus the ideal host is the conjunctiva of the inner upper lid 
of the eye. Here the chlamydia reproduces by shedding and spreading the mould and it 
then infects other similar mucous membrane surfaces. Practice and maintenance of eye 
hygiene plays an important role in determining whether the trachomatous chlamydia 
survives. 
The NTEHP (1980) concluded that three main environmental factors were 
pertinent to the spreading of the organism; poor personal and community hygeine, 
prolonged and repeated exposure to the organism, and the climate. 
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• Poor personal and community hygiene 
This arises through prolonged body contact between persons harbouring the 
organism and those susceptible to it (such as woman and children and children among 
themselves), the absence of immunity, the lack of ready access to clean mnning water, 
adverse housing conditions and over-crowded living space. This supports the findings of 
Hollows (1979) that the incidence of trachoma is very high where hygiene is poor and of 
Schneider (1946) who found that trachoma had a remarkably high incidence (91%) in the 
indigenous people in the Northem Territory of Australia. The people were living in close 
personal contact with each other "without the slightest notion of personal hygiene" 
(p. 443). Moore, Howarth et al. (1965) in a survey conducted into the prevalence of 
trachoma in the far north of South Australia observed that mothers with infants in their 
arms would often bmsh flies from their own eyes and automatically wipe the infant's 
eyes using the same finger, whether flies were present or not. 
In contrast to the Australian studies, Freedman's (1973) study of the 
prevalence of trachoma among the Nama people of South West Africa did not find any 
obvious active cases of trachoma. Freedman attributed this finding to the availability of 
water and the possibility of a good standard of hygiene. The author described the Nama 
as people of many nomadic tribes wandering over the broad plains of southem Africa 
prior to the arrival of the Europeans. Although originally nomadic, the Nama have 
established a settled way of life in an industrial world. Their dwellings today are small 
conventional four-cornered houses. 
• Prolonged and repeated exposure to the organism 
Recurrence of the infection plays a major role in maintaining the disease. 
This is confirmed by Taylor's (1980) study of the prevalence and causes of blindness in 
Australian Aborigines. He concluded that continuous occurrence and reoccurrence of the 
trachoma organism over a period of time is necessary for the infection to be established 
and to cause severe scarring leading to severe reduction in the vision of the individual. 
23 
This conclusion is at variance with Mann's (1966) observation that the prevalence of 
trachomatous blindness in Westem Australia was not related to the length of time the 
infection had been endemic in the area but to the association of trachoma with poverty. 
However, there is some doubt about the reliability of this conclusion as both Cooper 
(1964) and Pathasarathy (1967) have found that the frequency of trachoma is less than 
1% in areas of Calcutta which have the poorest economic conditions in India. 
• Climate 
Conditions such as heat, low humidity, bright sunshine and dust occur 
simultaneously with poor personal hygiene and living conditions in some areas of 
Australia. The interaction of all three may play a major role in the eye lubricative system 
and defence mechanism. Schneider (1946) found that the climate had an influence on the 
prevalence and severity of trachoma. He stated that in the southem area of the Northem 
Territory, which is rarely free of dust and wind, the disease is more severe, while in the 
northem areas, comparatively free from wind and dust, the disease is mild. Similar 
contrasting climatic conditions were reported by Werner and Sareen (1977) in their 
survey of trachoma throughout India. They found a peak prevalence of trachoma in the 
central and north westem parts of the country where dust and wind are common. The 
prevalence of trachoma in Bengal, an area with a heavy rainfall, was negligible. They 
attributed this difference to climatic conditions. Other varying climatic conditions have 
yielded the following results. Umeh, Chijioke, and Okonkwo (1966) reported that there 
was no trachoma in the forest-Savanna mosaic zone of south-eastem Nigeria but 
onchocerciasis (caused by infestation with onchocerca, a genus of filarial worm which 
can severely damage the eyes) was endemic and Wyatt (1973) found no trachoma among 
the Canadian Eskimos. The evidence on balance suggests that climatic conditions do 
affect the prevalence of trachoma. 
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1.4.2 Prevalence of Trachoma 
The first known reference to trachoma was made in China in the 27th century 
B.C. It was also reported to be common in Egypt in the 19th century B.C. (Duke-Elder, 
1962). In 1978 the Worid Health Organisation estimated that 500 million people were 
affected by trachoma in the so called third worid countnes, and about 15 million are 
estimated to be blind (WHO, 1978). 
There is still conjecture about the presence of trachoma in Australia prior to 
colonisation in 1788. In recording the facial feamres of the indigenous people in the 
Kimberiey region William Dampier (1729) noted their eyelids were always half closed to 
keep the flies out of their eyes. In Australia in the first half century of colonisation, 
trachoma was commonly known as sandy blight and was reported by medical 
practitioners. Improvement in the living conditions of non-indigenous people resulted in 
a gradual disappearance of the condition in this population. 
The eariiest studies of trachoma among Australian indigenous people were 
conducted by Black and Cleland (1936), Schnieder (1946), and Mann (1954a, 1954b, 
1956, 1957). All reported a high percentage of trachoma in Westem and Central 
Australia. Hynn (1957), an ophthalmologist with-extensive experience with trachoma in 
London, recorded trachoma at endemic levels in Central Australia. This sequence shows 
studies have been conducted with the indigenous people at intervals of ten years. The 
studies had similar outcomes and deduced common causes of trachoma i.e., lack of basic 
personal hygiene and residing in a dry, arid and therefore dusty land. 
The NTEHP was established by the Commonwealth Government of Australia 
in 1975 with an initial grant of three million dollars. All literature in this program and 
studies subsequent to the program concluded that a high percentage of elderiy indigenous 
people were blind as an outcome of trachoma. This was especially tme for those living in 
Central Australia where the climatic conditions, in association with poor hygiene, were 
prime conditions for the survival and growth of trachoma. 
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In 1979, Hollows reported that in the arid desert areas, 90% of elderly 
Aborigines suffered from trachoma; in Westem Australia and the Northem Territory 
25% of the indigenous elderly over 60 years of age were blind; and the rate of blindness 
among indigenous people is almost twenty times that of the non-indigenous. Similar 
findings were reported in USA by Bettman (1972), who found that the frequency of 
trachoma and cataract was higher in American Indians than the general population. 
During the NTEHP, the Royal Australian College of Ophthalmologists 
(1980) divided trachoma into two stages; Stage A as follicular trachoma and Stage B the 
scarring consequence of the follicular trachoma, namely cicatricial trachoma. They then 
considered each stage within three categories. 
Follicular trachoma: 
• category A as the most severe, 
• category B as the intermediate category, and 
• category C as the least severe. 
Thus they recorded their findings ranging from severe to least severe 
follicular trachoma as: FTA, FTB and FTC. 
Within stage B, the cicatricial trachoma which the team identified as a 
bUnding or partially blinding trachoma, three categories were recorded: 
• most severe CTA where the person is identified as blind, 
• intermediate CTB where vision was threatened or substantial vision loss 
already occurred, and 
• the third category CTC as critical trachoma. 
The NTEHP (1980) found that a total of 7,762 out of 61,695 of the 
indigenous people examined had follicular trachoma (12.6%), while only 0.8% of 38,415 
non-indigenous people examined were affected. 
The highest prevalence of the least severe and intermediate follicular 
trachoma (FTC and FTB) was among preschool children 0 to 5 years of age, ranging 
between 11 and 17%, while the prevalence of the most severe follicular trachoma (FTA) 
ranged between 0.2 and 0.8% for this age group. Children aged 6 to 9 years of age had 
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the second highest frequency of follicular trachoma, categories FTC and FTB, ranging 
between 8 and 12%, with FTA ranging between 0.8 and 0.9%, slighdy higher than the 
prevalence in preschoolers. 
The prevalence of the least severe cicatricial trachoma (CTC) among the 
preschoolers 0 to 5 years of age was 6%, the intermediate cicatricial trachoma (CTB) was 
3% and the most severe cicatricial trachoma (CTA) did not exist within this group. There 
was a gradual increase to 19% in the prevalence of cicatricial trachoma of the CTB 
category among the population of children and young adults 6 to 20 years of age. In the 
adult population 20 to 60-i- years of age, there was a very sharp increase in CTB from 
19% to 36%, while CTA for this group ranged from 2% to 28%, with 28% the 
prevalence for those 60 years and over. 
The findings also indicated a significant gender difference in the 60+ group 
where 70.9% of females compared to 66.6% of males were affected by cicatricial 
trachoma. This gender difference was significant for CTA in each group over the age of 
30. 
There was no gender difference among children and young adult groups. 
The highest prevalence of follicular trachoma was found in the drier arid 
lands of the Red Centre, the Pitjantjatjara region of South Australia and Western 
Australia. Of the people examined, 26% were affected, with a peak prevalence of 66% in 
children aged 2 to 3 years. Later surveys in 1989 and 1990 found that although trachoma 
was still endemic in the South Australian lands, there was a reduction in the prevalence 
and severity (17.6% with active inflammatory trachoma). However, the prevalence of 
blindness remained comparable with that in developing countries and the causes were 
largely preventable (Stocks, Newland, & Hiller, 1994). 
Compared with the dry arid lands, the NTEHP (1980) reported a lower 
prevalence of trachoma in children in the Queensland communities but it was much 
higher than the prevalence of 1.2% in non-aboriginal children. In the Gulf and Cape 
York zone of northem Queensland, 6.5% of children under 12 years of age were affected. 
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with a peak prevalence of 13.7% in children 4 to 5 years of age. In the Torres Strait 
Islands, 17.3% of children below 12 years of age were affected, with a peak prevalence 
of 28.6% in children 4 to 5 years of age. A later field trip in 1983 to three communities 
in Cape York found follicular trachoma in 11.3% (9/80) of the school popuiadon at 
Lockhart River but no evidence of trachoma in the school children at either Edward 
River (Pormpuraaw) or Coen (Review Committee, 1985). 
As for follicular trachoma, the NTEHP (1980) reported that the highest 
prevalence of cicatricial trachoma was in the dry arid lands of the Red Centre. In this 
zone, 95% of those 60 years of age or older were affected. Again, the prevalence was 
lower in Queensland but remained significant. In the Gulf and Cape York zone, 43% in 
this age group were affected and in the Torres Strait Islands, 26%. 
Overall, the NTEHP (1980) indicated a decreasing prevalence during 
childhood of follicular trachoma alone. Below 5 years of age, most trachoma was 
follicular but as children grew older, the prevalence of children affected with both 
follicular and cicatricial trachoma increased. In time, cicatricial trachoma alone became 
most prevalent and an increase in severity among adults led to blindness and severe 
vision loss in the elderly. 
- The findings with regard to the relationship among the categories are of 
importance particularly the following: (a) the relationship between the various severity 
categories of follicular trachoma and visual disability is rather difficult to establish 
because the blinding consequences of trachoma may take 50 years to be established, (b) a 
very clear relationship exists between the cicatricial trachoma severity categories and the 
level of blindness and visual disability that result, and (c) follicular trachoma leads to 
cicatricial trachoma, and the latter is strongly associated with visual disability. 
These conclusions agree with the findings of Dawson, Jones and Darouger 
(1976) in their study of trachoma in Tunisia, where trachoma is endemic. Here, severe 
corneal scars were rarely seen in the absence of trichiasis, or severe conjunctival 
scarring. It can be deduced from these relationships that if follicular trachoma can be 
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prevented, cicatricial trachoma will not occur and trachomatous visual disability and 
blindness will disappear. 
This conclusion has been supported by the various continuous studies oi the 
Navajo and Phoenix areas of the indigenous people of the USA. Trachoma has been a 
major problem within the Navajo people with very high prevalence among children. In 
1929, Warren reported that 38% of Najavo school children had trachoma but by 1957 to 
1958, the prevalence had fallen to about 20% (Thygeson & Dawson 1959). During the 
period 1969 to 1971, Bettman (1972) screened 26,374 Navajo school children and found 
only 3.6% of positive cases. In 1982, the outstanding findings of Friedrich of only 1% of 
school children with active trachoma, were attributed to: (a) an improved standard of 
living and hygiene conditions, (b) large scale screening efforts, (c) educational efforts, 
(d) greater awareness of the disease among the people and the health professionals, and 
(e) effective antibiotic therapy. 
Friedrich described the Navajo tribe as mral outdoor people who often live in 
isolated remote areas of the reservation. Living conditions are rather primitive; many 
homes do not have running water or electricity; persons often must drive great distances 
over poor roads to reach medical care; many adults do not speak English; unemployment 
is high; cultural customs and fears sometimes cause delays in seeking eariy medical care; 
their eyes are exposed to intense sunlight. A significant point to note is that nutrition, 
hygiene, and cleanliness are generally adequate. 
It is difficult to compare the prevalence of active trachoma and its devastating 
effect on the vision of the individual in all countries of the world as researchers do not 
always use the same classification system; the categories describing the stages of 
trachoma differ from one country to another; and the definition of blindness is not the 
same for all countries. In Australia and USA, blindness is defined according to the legal 
definition of no better than 6/60 in the better eye but in other countries, blindness is 
considered as vision less than 3/60 in the better eye with correction or according to the 
WHO practical definition as no functional vision being present i.e., for hand movement. 
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finger count, light perception or total lack of vision. If these differences are taken into 
account, some comparisons can be made. 
Kortlang, Koster, Coulibaly, and Dubbeldam (1996) studied the trachoma 
prevalence in the region of Segou in Mali. Their findings indicated that 11.7% of the age 
group over 50 years were classified as blind, blindness being considered as vision in the 
better eye less than 3/60. Trachoma was either the primary cause or there was a severe 
lesion with trachoma. If the Australian and USA criteria for blindness as 6/60 or less in 
the better eye had been used, a significant increase in blindness is likely. 
Among children under the age of 10 years 28.9% had active trachoma with 
5.3% suffering from the severe form. As in the Australian studies, gender differences 
were found among the group over 50 years of age, with females having a prevalence 
(14.8%) double that of males 7.4%. 
In India and specifically in the Punjab region,Werner and Sareen (1993) 
identified blindness according to the WHO practical definition of functional vision in the 
better eye for hand movement and finger count. 
They also used three trachoma categories: 
• active and progressive (WHO stage 1 and 2), 
• regressive and healing (WHO stage 3), and 
• complicated or degenerative, cicatrisation (WHO stage 4). 
As in Mali and Australia, the highest prevalence of active trachoma was in 
the age group 1 to 10 years, of which 88.8% had positive trachoma. This percentage 
decreased with age to 74.7% for the age group 11 to 20 years, 68.1% for the group 21 to 
40 years and 68% with active trachoma. The active trachoma increased in severity to 
complicated and degenerative for the age group over 50 years, leading to blindness. 
Their findings also indicate a slight gender difference in the age group 15 to 
19 years with more trachoma in females than males and this difference increased in the 
age group 20 to 40 years where more females had active and progressive trachoma than 
males. In the 50 years and over age group, where the findings were more of a 
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complicated and degenerative nature, the distribution was equal between males and 
females. It is possible that the gender difference in the 20 to 40 year age group is 
associated with employment and easier access for males to medical intervention. 
Geographical differences were also found. The distribution rates showed that 
62.9% of those identified with various stages of trachoma hved in the mral areas mainly 
remote villages, while 37.7% came from the urban population mainly small towns. Low 
socio-economic status was associated with a high prevalence of trachoma. The findings 
indicate that 57.8% people affected fell into the lower socio economic group (e.g., 
unskilled labourers, beggars, sweepers), 37.8 % were of the medium class (e.g., 
employees of banks, post offices, railways and teachers), and 4.4% were of the higher 
socio-economic group (e.g., businessmen, lawyers, doctors). 
The conclusions that can be drawn from research in a number of countries 
are: 
1. Trachoma occurs because of the practice of inadequate personal hygiene 
levels exacerabated by certain climatic conditions. 
2. Trachoma is preventable when individuals accept responsibility for and 
practice adequate personal hygiene. 
- 3. Prevention lies in basic education of individuals on the how, what, when 
and why of personal eye hygiene so that each person can accept responsibility for his/her 
own wellbeing. 
1.4.3 Pterygium 
Pterygium as an eye disease has been known for the last three thousand years, 
and was first recorded by Susmta in 1000 BC (Rosenthal, 1953). A pterygium is a wing-
hke thickness of the bulbar conjunctiva. The origin of the word pterygium is of some 
interest. A pterygium is literally a little wing.The root of the word pteryx meaning wing 
is of Greek origin; the ending is Latin because the diminutive of pteryx passed through 
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into modem Latin. The term pterygium has been applied to anomalous anatomical 
stmctures that resemble little wings. 
A pterygium of the conjunctiva looks like a little wing. It is a thickening of 
the bulbar conjunctiva. The formation begins near one comer of the eye, most commonly 
the inner canthus. The progressive head is typically fleshy and can infiltrate the comea 
and cause loss of vision. Saad (1977) stated that pterygia do not progress beyond the 
midline of the comea. This leads to the conclusion that pterygia do not cause blindness. 
However, this conclusion was contradicted by Taylor and Hollows (1978) who reported 
the case of a 65-year-old full-blooded Aboriginal woman who was blind as a result of a 
large pterygium in her right eye and a mature cataract in the left eye. The pterygium 
extended from the nasal limbus to within 1 mm of the superior, temporal and inferior 
limbi. 
Taylor (1977) reported a similar case from the Eastern Goldfields of Westem 
Australia where he found an Aboriginal male with pterygium that led to blindness. Both 
authors stated that pterygium leading to blindness may be more common than previously 
thought in areas where ophthalmological services are not readily available. 
The many diverse theories put forward to explain the pathogenesis of 
pterygia testify to the fact that their etiology has as yet not been adequately explained. 
The idea that sunlight itself may be a factor in the pathogenesis of pterygium is widely 
accepted. There is increasing evidence of the prevalence of pterygium near the equator 
where the ultra violet sunlight intensity is stronger. 
Anderson (1954) was the first to try to relate geographical distribution of 
ptergium to local meteorological factors. His data which covered most of Australia dealt 
with the prevalence of surgery for the removal of pterygium. He concluded that the most 
likely factor influencing the frequency of pterygium was corneal drying. The sample 
used for his data collection, however, cannot be valid when considering the prevalence of 
pterygium among indigeneous people of Australia, as few would have visited eye 
specialists for surgical removal of the pterygium. 
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pterygium among indigeneous people of Australia, as few would have visited eye 
specialists for surgical removal of the pterygium. 
Cameron (1965), in his monograph on pterygium, considered the world 
distribution of this condidon. He found that although countries that are hot, dry and dusty 
had a higher prevalence of pterygium, there were other areas that, although hot, were 
neither dry nor dusty and yet also had a high prevalence of the condition. The common 
factor appeared to be latitude, and he related this to ultraviolet radiation (UVR), which 
varies with latitude. This interpretation is supported by histological findings in the 
conversion of pterygium to neoplasia (Degrassi, Piantanida, & Nucci, 1993). One theory 
is that tear film abnormalities cause local drying of the comea and conjunctiva and this 
predisposes this local area to new growths (Greer, 1972; Paton, 1975). Elhot (1966) 
suggested that UVR caused the drying which was followed by the pterygium. These 
theories are also supported by clinical and biochemical studies of the tear film 
(Mackenzie, Hurst, Battistutta, & Green, 1992). 
Well designed epidemiological studies also suggest an association between 
UVR and pterygia development. A number of Australian studies have reported that the 
incidence of pterygium was related to the time spent outdoors (Hollows & Moran, 1981; 
Mackenzie, Hurst, Battistutta, & Green, 1992; Moran & Hollows, 1984; Taylor et al., 
1988). 
The conclusions that can be drawn from the existing evidence are that the 
condition of pterygium can lead to severe loss of vision or blindness and that it arises 
from the effect of exposure to sunlight. Because it arises from exposure to sunlight, 
modifications to living conditions can reduce or eliminate its formation. 
1.4.4 Cataract 
A cataract is a progressive opacification of the crystaline lens. Thylefors, 
Negrel, Pararajasegaram, and Dadzie (1995) reported that cataract causes 41.8% of 
global blindness and that operable, curable cataract is the probable cause of the vast 
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majority of cases. On investigating the age of patients with cataract, Nedand (1992) 
concluded that although cataract is a disease predominantly of the aged, in developing 
countries many people in their forties and fifties are blind because resources for cataract 
surgery are either unavailable or inaccessible. 
The following studies report a high prevalence of acquired cataract resulting 
from prolonged encounters with adverse environmental conditions or adverse nutritional 
factors. Numerous epidemiological studies have concluded that exposure to UVR is an 
important risk factor in the formation of cataract. In a study of fishermen in Hong Kong, 
Wong, Ho et al. (1993) found that the risk of cataract among men, aged 40 to 50 years, 
who spent five or more hours per day outdoors, was increased compared with that for 
men who spent less time outdoors. Similarly, in India, outdoor occupations were found to 
have an elevated risk for cataract compared with indoor occupations (Bhatnagar et al., 
1991). 
Researchers showing a relationship between cataract and geographic areas 
with high average hours of sunshine include the Italian-American Cataract Study Group 
(1991) who found a higher incidence of cataract than expected among workers in sun 
intense locations in Italy. Brilliant, Grasset et al. (1983) found an association between 
the prevalence of cataract and the average hours of sunlight when different zones of 
Nepal were compared and the prevalence of cataract was similarly associated with annual 
direct total solar radiation in the mral areas of China (Mao & Hu, 1982). The NTEHP 
(1980) found 2,312 Australian Aborigines with lens abnormalities and 48% of these had 
acquired cataract. When evaluating the prevalence of cataract in different parts of 
Australia, Hollows and Moran (1981) smdied an indigeneous population who spent most 
of their time outdoors and who followed a relatively uniform social pattern. This 
research found that the closer to the equator the indigeneous people lived, the earlier they 
would acquire cataract. 
The above studies provide substantial evidence that regular prolonged 
exposure to sun results in acquired cataract at an earlier age than expected. 
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Effective preventative measures require the cooperation of personnel in 
health and education. Education for children should include information about the need 
for life-long vigilance about exposure to the sun. 
1.4.5 Nutrition Induced Eye Diseases 
In many developing countries. Vitamin A deficiency has been reported as a 
major cause of comeal scarring leading to severe visual impairment and childhood 
blindness. In nine states of India, the proportion of children with blindness or severe 
visual impairment attributed to such a deficiency ranges from 7.5% (7/93) in Kerala to 
26.7% (27/101) in Madya Pradesh (Rahi, Sripathi, Gilbert, & Foster, 1995a; b). An even 
higher prevalence was reported in mral areas, up to 30.4% (51/168). 
In Australian Aboriginal and Torres Strait Island communities. Vitamin A 
deficiency is not a major cause of visual impairment and diabetic retinopathy is the most 
common eye disease associated with nutritional deficiency. 
Originally the indigenous people of Australia lived a nomadic life gathering 
food and hunting for survival (O'Dea, 1991a). Early reports describe the indigenous 
people as being physically fit and lean. They consumed a varied diet in which animal 
foods were a major component. Several studies have described the physical features, 
food, foodgathering and nutrition of the indigenous people of the Gulf of Carpentaria. 
The men were described in 1901 as "splendid looking fellows standing fully six feet 
high, and a wild looking lot with fuzzy hair" (Gracey, 1991, p. 250). Women of the Gulf 
were even leaner than men (Billington, 1960). Children were described as healthy and 
plump, trotting around in the camps enjoying themselves thoroughly (Gracey, 1991). 
Other reports suggest that the nutrition status of the indigenous people before 
colonisation was good. Nutrition was established and maintained through differentiation 
of responsibilities. All hunting and gathering of food was accomphshed by groups. 
Female responsibilities included gathering plant foods, honey, eggs and small mammals 
daily. Men would hunt large animals and fish. Traditionally, hunting of large game such 
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as kangaroo, emu and turtle was predominantly done by the males. These activities 
contributed to good nutrition and maintained mobility (Billington, 1960). O'Dea (1991a) 
described the traditional diet as omnivorous, containing food from a wide range of plant 
and wild animal sources. This hunting and gathering of food and its preparation and 
cooking was labour intensive. 
This style of living is a predominant characteristic of nomadic people who 
rely on the supplies namre provides. The indigenous people of Australia can be 
contrasted with nomadic groups in other parts of the world where people often cared for 
livestock and used them for food and transport. This necessitated knowledge and skill in 
animal husbandry and marketing. The indigenous people of Australia needed skills and 
knowledge about the land itself such as land formation, the seasons, discrimination 
between edible and inedible foods, and hunting and gathering skills. 
In contrast with earlier generations, most indigenous people currently living 
in Australian Aboriginal communities rely on the availability and variety of food in the 
community store or shop. Purchasing power comes from Australian Govemment 
pensions and benefits as employment opportunities in remote communities are rare 
(Aboriginal and Torres Strait Islander Commission, 1998). 
- Although there is a lack of conclusive information regarding their nutrition 
and diet-related diseases, Broomehead, Whaleboat, and Williams (1994) concluded that 
Aboriginal health appears to be compromised by inadequate or inappropriate nutritional 
intake. The level of health and life expectancy is the lowest of any group within the 
Queensland population (Queensland Health, 1994a). 
The National Aboriginal Health Strategy (1989) stated that diabetes affects 
between 7.8 percent and 40% of all Aboriginal and Torres Strait Islander people and is 
occurring at a younger age (20 to 30 years) than in the rest of the Australian population. 
In Queensland 15% of the excess mortality in Aboriginal and Torres Sti-ait adults aged 40 
to 60 years is attributed to diabetes. In the Torres Strait region during the years 1983 to 
1989 diabetes occurred at a rate 19 times higher than the rest of the population 
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(Queensland Health 1994a, 1994b). Diabetes results in many secondary complications 
including coronary heart disease, renal disease, blindness and repeated infections. 
Blindness arising from diabetic retinopathy is probably already the major cause of 
bhndness in Aboriginal and Torres Strait Islander communities, replacing the position of 
ocular trachoma (Queensland Health, 1994b, 1994c). 
Although genetic factors may be associated with a predisposition to glucose 
intolerance, individuals may be more susceptible to developing type 2 diabetes (non-
insulin dependent diabetes, NIDDM) when they consume a diet high in fat, sugar and salt 
in association with a sedentary lifestyle. A study of an isolated Central Australian 
Aboriginal community showed a protective effect of remoteness from a store and from a 
more urbanised lifestyle. The two communities near the only store in the area had a 
higher prevalence of glucose intolerance than did those living in the more remote 
homeland communities (Gault, O'Dea, Rowley, McLeay, & Traianedes, 1996). 
Diabetes as a major cause of blindness is currently found not only in 
Australian indigenous communities but also in other parts of the world. In their analysis 
of global data on bhndness, Thylefors, Negrel, Pararajasegaram, and Dadzie (1995) 
reported that although cataract is the leading cause of loss of vision or blindness in most 
of the developing world, diabetic retinopathy is the leading cause of blindness among 
those of working age in developed economies. This pattem is emerging rapidly in the 
urban areas of the developing world. In the USA, Frank and Dieckert (1996) reported 
that diabetic retinopathy is the leading cause of new-onset legal blindness for Americans 
between 20 to 74 years of age. Blindness is 25 times more common in people with 
diabetes than in non-diabetic people. One to two percent of all diabetic people are blind or 
have low vision, and people with diabetes are at an increased risk for primary open angle 
glaucoma, the most common glaucoma in the USA. Yet it is estimated that 50% to 70% 
of diabetic blindness is preventable. Changes to an inadequate diet and lifestyle may 
prevent or cure NIDDM and the secondary retinopathy may respond to medical 
intervention, thus preventing further deterioration in vision. 
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These reports lead to the generalized conclusion that retinopathy is a 
condition mainly of the industrialized world because the level of affluence permits 
extensive range of food choice, much of it processed and ready prepared. This food 
choice enables individuals to select a preferred diet, the consequence of which may be 
favourable or unfavourable to health. 
In contrast, for indigenous f)eople living in remote Aboriginal communities, 
the choice of food is usually confined to the items sold in the one store and the one shop 
on community land. Store managers have considerable influence over the choice of food 
supply and its nutritional value, perhaps more than the community itself (Lee, Bonson, & 
Powers, 1996). Indigenous communities are less affluent than many other communities 
in Australia and have limited incomes at their disposal. Fmit, vegetables, meat and dairy 
products are important food sources. People living in remote communities face additional 
expense in acquiring these perishable foods when they have to be transported long 
distances. 
1.5 Summary: Vision and Eye Health of Australian 
Aborigines and Torres Strait Islanders 
Although there is an over-reliance on anecdotal evidence and limitations in 
the detail of the reports, the literature has suggested that Australian Aborigines often 
have good visual acuity. This has been attributed to a way of life in which survival 
depended on careful observation and interpretation. 
Mann (1966) reported that most of the Aborigines she tested in West 
Australia enjoyed the advantage of binocular vision, stating that strabismus, particularly 
convergent strabismus, is very rare. She believed that a genetic constitutional factor was 
the reason for its absence. Hollows (1979) commented that the marriage system was such 
as to minimize inherited eye defects. In this respect, it is also relevant that there may be a 
low prevalence of colour vision defects. 
It is noted, however, in all the studies of acuity it was distant visual acuity 
that was measured exclusively. There are no reports or investigations for near visual 
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acuity. The use of distant vision has changed as the requirements to meet needs of daily 
hfe have changed, for example, hunting and gathering societies used distant vision to 
provide food but the use of near vision has increased in response to social, educational 
and technological changes. Today, children use distant vision in outdoor activities, for 
example, sport, playing games and looking at the natural environment at a distance but 
spend most of the school day indoors engaged in activities that require near vision. 
Leaming to read and write requires quick discrimination and comparison of letters, 
words and pattems. Fine motor skills are used in skills such as cutting, pasting, 
colouring in and these require near vision and coordination. 
Because of the significance of good acuity for these activities, it is essential 
to screen individual distant and near acuity during childhood. Screening colour vision is 
also desirable for educational reasons and in adolescents, acquired colour vision deficits 
may be precursors of ocular disease during adult life. Some form of vision screening is 
usually available for school children who live in Australian towns and cities and many 
Aboriginal and Torres Strait Islander children are currently served by these programs. 
However, for the indigenous people who live in more remote communities, vision 
screening is not so readily available. Yet childhood screening is important in these 
communities not only for testing acuity and colour discrimination but also for detecting 
such eye health conditions as follicular trachoma and pterygia which have important 
implications for adult vision. 
Ocular diseases have been shown to be a major problem in Aboriginal 
communities and the high frequency of adult blindness in adults became a major concem 
two decades ago after the detailed report of the NTEHP. As a result of this report, some 
ongoing surveys were completed but according to Hollows as reported by Miller (1984), 
the program has languished since the Royal College of Ophthalmologists withdrew its 
administrative role in 1983. Since that date, eye health services have been provided by a 
variety of health programs in different States. 
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A Review Committee (1985) which examined the last reports of the NTEHP 
for field trips to Westem Australia, South Australia and Queensland criticized the 
information then available on trachoma and eye diseases in these communities. The 
committee deplored the quality of the data recorded in some States and recommended 
(unsuccessfully) that a national Secretariat should monitor the maintenance of local data 
collections so that needs and progress could be evaluated. A more recent report by Taylor 
(1997) continued to advocate a national information network and declared "It is quite 
extraordinary that in 1997 there are so few existing data on Aboriginal eye health and 
that they are of such poor quality and so poorly collated." (p. 112). Both reports repeated 
the original NTEHP recommendation for a persistent effort to improve the living 
environment of families and communities as medical treatment alone will not eradicate 
their eye diseases. 
When the NTEHP team visited the Edward River (Pompuraaw), Coen and 
Lockhart River Aboriginal communities in Far North Queensland in 1983 it found a high 
prevalence of follicular conjunctivitis, consistent with trachoma, in school children at 
Lockhart River (Review Committee, 1985). A later survey to monitor this finding was 
recommended but there seem to be no reports of such a survey. 
- However, a study of the Aboriginal and Torres Stiait Islander Health Goals 
and Targets (Queensland Health, 1991) indicated that large numbers of Aborigines and 
Torres Strait Islanders did not have access to ocular screening. Where services did exist, 
they were tuned to trachoma screening, especially of adults but not to eye diseases 
related to diabetes. Because of the growing significance of diabetes in these 
communities, screening for precursors of diabetic retinopathy was advocated as a vital 
preventive measure. 
The reports of the NTEHP focussed attention on the severe eye health 
problems prevalent in Aboriginal communities at specific times. Although mounting a 
similar task force would be useful for detecting and possibly treating current problems, 
there are greater advantages to a community if a more permanent screening, intervention 
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and prevention service is provided. Such services, however, have to surmount many 
challenges if they are to cater for the needs of indigenous communities in remote areas. 
The following chapter will explore services in education and health that have 
been developed to serve the needs of those with vision impairment in remote 
communities of the world. A special focus will be on services provided for children. 
Because of the implications of health and good vision for education and because 
education can play a major role in the provision of screening and prevention programs, 
the interactions between education and health services will be considered. These will be 
compared with services developed over time and in current practice in Aboriginal and 
Torres Strait communities in remote areas of Far North Queensland. 
CHAPTER TWO 
EDUCATION AND HEALTH SERVICES 
2.1 Remote Areas 
Effective services for those with vision impairment encompass a wide range. 
They include regular screening and assessment programs to identify the nature and 
extent of impairment, treatment to correct or remediate the conditions identified, 
education and training programs adapted to the needs of the individuals with vision 
impairment, and the initiation of appropriate preventive programs. 
In order to investigate the range of services provided in remote communities, 
information was gained through searching the literature and by writing to organisations 
concemed-with vision impairment across the world (see Appendix A for more details). 
A search of the literature revealed that a distinction was not always made between the 
terms rural and remote. In Australia, for example, the Education Commission of New 
South Wales (1983) and the Australian Schools Commission (1987) defined the term 
urban and by default anything that remained as rural. In the Schools Commission report 
(1987), mral Australia was defined as being all of the nation excluding the greater 
metropolitan regions. This was generally areas within 50 kilometres of the metropolitan 
region. The Australian Bureau of Statistics is currentiy reviewing the Australian 
Standard Geographical Classification and the criteria to be used in the description of 
remoteness is one of the three conceptual issues being addressed (Austi-ahan Bureau of 
Statistics, 1996). 
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Some Australian researchers have tried to make a distinction between these 
terms and have considered the relativity of distance in distinguishing rural and remote 
from rural or urban. Some have placed the term rural on a continuum using community 
size and degree of isolation from major cities as the relevant measures (Dunnell, 1980; 
Lake, 1985; Scott, 1969). Others have extended the definition to include attributes 
related to economic foundation and employment opportunities (French, 1981) or ethnic 
stmcture (Duck, Webb, Cunningham, & McSwan, 1988). These attributes are 
particularly relevant to Australia which has many areas of extremely sparse population, 
remote from urban centres.The geographic isolation may be compounded for remote 
Aboriginal communities by cultural, social and economic isolation fom the mainstream 
white community. Moreover, as Higgins (1985) indicated, the many dimensions of 
isolation include those related to exceptionalities. Without special measures, those with a 
disability are at risk even within their own geographic and cultural community. 
2.2 Models of Service 
The difficulties of providing special education services in mral or remote 
areas for students with low incidence disabilities were highlighted by Helge (1984). 
Many of the difficulties discussed by this author are common to both education and 
health services. In analysing a number of models for serving mral smdents, Helge 
stressed that there can be no one model. Rather, there are a number of variables that 
should be considered when designing an individual program for a particular system or 
culture. The problematic variables should be noted, including both changeable and 
unchangeable factors. Climate and distance may be unchangeable, for instance, but 
community involvement and equipment are open to development. Other variables to be 
manipulated include finance, staff training and personnel. It is tiie interrelationships 
between these variables that Helge finds critical. A workable service delivery should 
assess cost (in the widest sense of the word) in relation to intensity of need. 
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Helge (1983a) outlined several models that had been successful in delivering 
special education services. Most of them included staff development programs; in some, 
class teachers were trained by consultants who did not themselves give direct services to 
children. It is not clear, however, how much training was given, or what degree of 
expertise resulted from the training. 
In the noncategorical resource room model, one variable to be manipulated 
is the percentage of the resource teacher's time spent consulting with regular classroom 
teachers. The emphasis is on improving academic, behavioural, or psycho-motor deficits 
in the smdents. Students typically attend regular classes and visit the resource room in 
their school or locality as needed. Many larger schools in Australia would have a 
resource teacher who operates in a similar fashion. 
For specific exceptionalities, such as visual impairment, resource room 
teachers are sometimes supported by a specialised regional consultant. Presumably, 
special adaptations such as tactile diagrams would be available through these regional 
consultants or from centralised media and materials centres. Helge (1983a) remarked that 
the planner for a particular district should help the resource teacher not to become too 
dependent on a regional specialist. One wonders whether the more specific 
exceptionalities might be less adequately catered for if specialist involvement is thus 
limited. 
A second type of model involves itinerant specialists who give direct service 
to children as well as advice to general teachers. For example. New Hampshire hires 
consultants from a private firm to provide services to blind and deaf students. These 
consultants train local personnel to deliver follow-up services until they retum. There is 
an extensive media and materials centre for use when consultants are absent. 
For a specialised field such as visual impairment, this direct service seems 
more appropriate than the previous model of supporting resource room teachers. Itinerant 
speciahsts are also used with sparse populations of culturally different students. In 
Alaska, it had been the practice to place students with severe and low-incidence 
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disabilities in urban residential schools or foster care. This interfered seriously with the 
cultural identity of native families (Bamhardt & Bamhardt, 1983). Now, services are 
offered within the local villages. Staff are selected for their experience and knowledge of 
how to work within the culture. Because these educators continue to work with the same 
children for several years, there is greater continuity. Under the previous urban 
residential system, there was a high attrition rate of personnel because many were 
unfamiliar with the culture (Sowell, Correa, & Wardell, 1987). 
A third model is one of special education cooperatives. Districts can 
cooperatively hire a person to serve children who were previously unserved because a 
single district could not afford a full time person for a few students. In some cases, para-
professionals are hired for non-teaching roles. The viability of the cooperative scheme 
often hinged on whether the districts were in close proximity and whether transport was 
readily available. 
Another model is based on the supply of resources, whether from the school 
resource room, the human and material resources of the local community, or the distant 
resources provided by technology. The identification of scarce resources is of special 
interest. Helge (1983a) reports that districts isolated from other districts and from State 
resources have identified and used every possible resource within the community. A side 
benefit from using members of the community was increased support for the school. After 
a needs assessment, a resource survey of all school personnel was completed, listing skills 
and competencies. Data on community and parent resources were gathered into a data 
bank to link resources and needs. Volunteers helped with tutoring and providing 
transportation and high school students were asked to assist a special education teacher 
with follow up motor skills activities. The legalities of using volunteers in certain 
situations would have to be carefully observed, for example in supervision and transport 
duties, but again paid para-professionals could be used in some of the non-teaching roles. 
It would seem that these community and human resources models would be suitable not 
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only for geographically isolated schools, but also for private schools that did not belong to 
a large system. 
Each locality and school, then, has a number of strategies that may be 
invoked according to the fluctuating needs of individuals with low-incidence disabihty. 
It is the art of juggling unchangeable variables with the demands of particular 
disabilities, that can produce a workable model for a school, district, or student. 
Once the needs are identified, Helge (1983a) suggested that planners could 
consult a checklist which included items such as the following: 
• present school resources relevant to needs, including equipment and 
physical layout; 
• present staff skills, and other human resources such as parents, other 
students, volunteers, community organisations, business, specialist 
organisations, govemment departments; 
electronic communication and special technology; 
correspondence courses and advice for students, parents, and teaching 
staff; 
visits to larger centres by clients and care givers; 
visits to clients by specialist personnel; 
coordination with health workers and therapists; 
inservice seminars; 
teacher exchange; 
specialist training for specific disabilities; and 
govemment funding, school finances, other sponsorship. 
Although this list reflects the experiences of a number of communities, it is 
not exhaustive. It can be noted, for instance, that it does not include a consideration of 
cultural differences or the relationships between the individual with the disability, the 
community, and the school. It may also be noted that with some adaptations (e.g., 
substituting medical/clinic for teaching/school), such a list could be useful as a basis for 
planning health services (screening, assessment, treatment and prevention) in remote 
areas. 
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2.2.1 Staffing Problems 
The proposals of Helge (1983a, 1983b) were supported by Ludlow, Bloom, 
and Wienke (1990). These authors confirmed the continuing shortage of appropriately 
trained special educators serving mral schools in the United States. Again, a parallel can 
be drawn with the provision of health services in mral areas. Some of the major 
problems in special education identified by Ludlow et al. can be summarised as being: 
• staff not sufficiently trained and a shortage of trained staff, 
• low teacher student ratio, 
• lack of new staff applying for specialist positions and current staff have 
high tumover rate due to bumout, 
• program problems as more smdents apply for services, 
• specific difficulties such as behavioural problems, transportation systems 
and curriculum development, 
• teachers not staying because of low pay, poor working conditions and 
geographic isolation causing high stress, and 
• integrated school system not offering special training along with regular 
class work. 
In addition to the problems causing teachers to leave remote areas. Parsons 
(1986) attributed the decrease in jobs and preparation programs for teachers of the 
visually impaired to two main factors. First, severe cuts in federal funding forced 
universities to close several programs preparing teachers of the visually impaired. 
Second, the trend towards certification in generic special education caused many 
teachers to seek jobs with chents in high incidence handicapping conditions since such 
jobs are more plentiful. This trend led to a lack of appropriate education programs for 
children with low incidence handicapping conditions. As noted by Huebner (1985), 
many children with visual impairments are not receiving services in USA from teachers 
who have been prepared to address their unique needs. 
Two factors mentioned by Parsons (1986) apply also to the Australian scene. 
Cuts in federal funding have led to universities closing programs and subjects witii a low 
number of students. In the University of Westem Sydney, the teacher education strand 
47 
which prepared teachers of the visually impaired was closed in 1995. In Queensland, 
State funding to support teachers to enrol and study at an inservice one-year program has 
been cut. 
The difficulty of retaining medical and teaching staff in country areas has 
also been mentioned by commentators on Australian mral education; often staff do not 
feel that they belong to the area and wish to retum to centres of greater population. The 
problem is exacerbated by Australia's small population which may make it difficult to 
find prospective staff with desired characteristics. 
The shortage of appropriately trained teachers of the visually impaired 
remains critical in remote areas. A recommendation to use para-professionals to replace 
teachers may ensure that at least routine care is provided (Marozaz & May, 1988; Noel, 
Burk, & Valdivieso, 1985). This recommendation was not appreciated by Putman and 
Braininks (1986) because it does not guarantee the implementation of appropriate 
individualized programming. 
In the case of health care, para-professionals or lay health advisers have built 
on the strength of already existing social networks to improve community health in 
traditionally underserved communities in several countries, for example Asia (Jaekle, 
1986), and the USA (Love, Gardner, & Legion, 1997). These workers are indigenous to 
the community in which they work so share a common linguistic and culmral 
background with other members of the community. 
2.2.2 Outreach Teacher Training 
To overcome the shortage of teachers for those with special needs, the 
University of West Virginia developed a field based training program in 
severe/profound disabilities in the eariy 1980s (Ludlow, 1985). This program enables 
practising, uncertified teachers to complete certification requirements while on the job. 
By 1988, the program had graduated over 50 individuals. However, Ludlow, Bloom, and 
Wienke (1990) evaluated the program and showed that most graduates accepted 
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employment in other agencies within and outside West Virginia that offered better 
salaries and benefits.The authors claimed that improved access to training programs and 
a larger pool of qualified applicants would not be sufficient to ensure an adequate supply 
of trained teachers to serve students with severe disabilities in mral schools. 
On the other hand, Sowell, Correa, and Wardell (1987a, 1987b) highlighted 
the strength of the outreach model in its ability to meet the needs of the mral 
communities with a limited number of children and limited resources. They claimed that 
problems such as teacher shortage and inadequate resources could be overcome and that 
staff tumover due to burnout as a result of isolation could be lessened by training local 
people. Another positive aspect is that members of the community can be recmited as 
volunteers to help with staffing and materials. 
In Texas, University personnel travel to mral areas to teach local people 
courses which are equivalent to on-campus courses. A special two-year course of 
Saturday classes is offered on-site for the certificate of qualification as a teacher of 
students with visual impairment. The textbooks and materials are sent to the mral areas 
and there is an optimum of 12 to 15 students for each course. The course work requires 
approximately 21 hours of face-to face-instmction and counts towards a university 
degree. This type of specialist outreach training may be more suitable for larger mral 
communities. In smaller communities, where there are fewer children with special 
needs, the model may be more appropriate for inservice training of regular classroom 
teachers. 
There are examples of successful classroom teacher education programs for 
teachers and teacher aides in remote communities. Sharpe (1992) described the 
preservice and inservice courses delivered to two distinctly different cultural groups, 
Innuit and Innu, in seven isolated Native communities in Labrador. Many approaches 
were tried. Correspondence courses were not successful but a combination of methods 
has worked best; instmctors fly in for one 6-week or two 3-week sessions. 
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teleconferencing, facsimile machines and collect telephone calls are used, and Native 
people are used as resource persons. 
2.2.3 Outreach Rehabilitation Programs 
This notion of on-site training for local personnel is also supported by 
Bridges and Groth (1990) who provided educational and rehabilitation programs for 
people who are blind in remote areas of Asia. They found the best person to work in the 
villages is someone who comes from the area, who knows the local customs, its 
agricultural and economic pattems, and who speaks the local dialect. Like Jaekle (1986), 
these authors recommended that the required services be implemented in the individual's 
environment, using the village school for education and the home for rehabilitation. They 
emphasised that the main objective is to integrate individuals who are blind into active 
participation in family and community life. The inclusion of the family and community 
is seen as an essential element in the provision of services to children and adults who are 
blind. 
Bridges and Groth (1990) trained selected individuals from the community as 
field workers on site, and a bicycle or scooter was provided to facilitate transport. The 
field supervisor was provided with a motorcycle and covered the whole area of the 
village. Field workers were provided with bicycles and covered a radius of approximately 
30 kilometres from their homes. Both the supervisor and the field worker had to be from 
the area. Their duties included a house to house survey to locate all individuals who were 
bhnd or had a visual impairment, an interview with the individual and, through 
consultation and inclusion of all the members of the family, to plan a program according 
to the needs of the individual. Usually training was given in orientation and mobility, 
daily living and activities, manual dexterity skills, and vocational assessment. Jaekle 
(1986) states that the success of such a program depends on a strong, reliable, firmly 
established administrative stmcmre. For example, in the Philippines there are 75 field 
workers and six supervisors in six different regions who are fully trained. In India, mral 
50 
field workers work with secondary level eye hospitals in rural towns and coordinate their 
work with mobile eye units. Their work supports and contributes both to preventive 
programs and primary eye health care activities. The same concept is implemented in Sri 
Lanka, Indonesia and Fiji. 
Miles (1984) reported that among the 2 billion people of China, India and 
Pakistan, 20 million (1%), mostiy adults, have a disabling level of visual impairment. 
The majority live in mral areas. He stated that problems associated with the programs so 
far provided within the outreach model are that the programs are professionally 
unsatisfactory, very difficult to organise on a self-sustaining basis, and not feasible 
without major back-up from outside the community. Miles also found a deficiency in the 
information provided, stating that knowledge and skills are the heart of rehabilitation, 
and the first objective should be training in marketable skills and providing the 
knowledge to market them. He found the use of media was gready under-emphasised 
although radio is widely listened to in Asia. Broadcasts with quality information backed 
up by written and/or video material for families have the potential to be vital resources. 
2.3 Services Across the World 
To supplement descriptions in the literature, letters seeking information about 
services in remote areas were sent to agencies concemed with visual impairment in 
countries across the world (see Appendix A). It has already been noted that the term 
remote has different connotations in various countries. Whereas remote Australian 
communities are sparsely populated and hundreds of kilometres from major cities, the 
distance from a major city may be small in many European and African countries and the 
number of people in the remote community may be quite large in countries like India. 
Despite these differences, many problems of access to services are common. However, 
interesting variations between services highlight cultural/geographical solutions to 
difficult problems. 
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In the following descriptions, the countries have been grouped according to 
three of the regions in the WHO Global Data Bank on Blindness (The Worid Bank, 
1993) described in the previous chapter. These are Sub-Saharan Africa, India, and the 
Established Market Economies. As noted in the previous chapter of this thesis, in 
comparison with the Established Market Economies, there is a disproportionate number 
of people in India and Sub-Saharan Africa who have visual impairments. The way in 
which services in these countries overcome problems of access, culture, education and 
resources may be of special relevance to our consideration of effective services to remote 
Aboriginal communities in Australia. 
It was clear from the correspondence that health services were predominantly 
involved in the diagnosis and assessment of those with visual impairments and that 
providing a health service to remote areas presented the same kind of difficulties as 
experienced in education (e.g., retention of staff, cultural differences, difficulties of 
access). There seemed little emphasis on coordination with education services even 
when the need for preventive programs was acknowledged. 
2.3.1 Sub Saharan Africa 
• UNESCO 
A report of a conference on special education in African countries was 
provided by UNESCO. Countries associated with this conference were Ethiopia, 
Somalia, Uganda, Kenya, Tanzania, Malawi, Zambia, Zimbabwe, Botswana, Lesotho, 
Swaziland, Seychelles, and Mauritius. The ix)pulation of many of these countries 
consists of different tribes with their own language who are often remote from the central 
capital city and its economic advantages. Several of these countries have also reported a 
high rate of eye health problems similar to those found in remote Australian Aboriginal 
communities. Suggestions for effective services in these countries may have some 
relevance to Australia. 
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Recommendations of the conference (UNESCO, 1988) included: 
• early identification of children with visual impairment 
• family guidance 
• local preschool integration 
• education of all children with visual impairment at a nearby school, a 
special school if necessary 
• reading and writing of conventional print taught wherever possible and 
use of residual sight encouraged among children with low vision 
• correspondence courses for remote students who are blind, including 
supply of braille equipment and material 
• cooperation between special education and employment services with an 
emphasis on farming and mral lifestyle 
• all teachers in the field to be given appropriate training, with regular 
inservice programs 
• public education programs for the prevention of blindness . 
In addition to this information from the UNESCO conference, two 
participating countries, Zambia and Zimbabwe, provided more details in response to the 
letters requesting information about services to remote areas. Overseas grants for 
Zambian people with disabilities to study at vocational schools in Finland are an 
interesting initiative. These are sponsored by the Finland Central Federation for the 
Visually Handicapped (FCFVH) which offers a special cooperative development 
program in Africa, especially Namibia and Zambia. In Namibia, where there are 
approximately 60,000 people with vision impairment, the FCFVH through its 
rehabilitation centre for vision impairment offers various services including the teaching 
of braille, typing, mobility and orientation. Training and professional development of the 
staff is also provided. A recording studio for the production of recorded material in 
addition to a small braille press has been established and three Namibians are 
apprenticed for a year in the Federation Press in Helsinki. 
Details of outreach health services in Zimbabwe were provided by the 
Ministry of Health and are given in the following section in some detail. These 
supplement the previous account of special education proposals in the region and 
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embody many of the recommendations for primary health care in the WHO and UNICEF 
Declaration of 1978 (see Appendix A for the principles espoused by this Declaration). 
• Zimbabwe 
The Education policy is one of integration. Students with visual impairment 
who are integrated into regular schools are provided with resource materials. Resource 
material is also available for regular classroom teachers. Children with other disabilities 
in combination with the visual impairment are taught in one of two residential special 
schools. 
Vocational training is provided by voluntary services. 
Information on health services was provided by the National Eye Health 
Policy Committee (Zimbabwe Ministry of Health, 1990). Visual impairment is the major 
type of disability in Zimbabwe, where 1% of the population is categorised as blind with 
corrected visual acuity less than 3/60, and 3.7% are considered visually impaired with a 
corrected visual acuity of less than 6/18. Of the 100 000 who are blind, for 75%, the 
blindness is either curable or preventable. Similarly, of the 333,000 who have impaired 
vision, 80% have a curable or preventable condition. 
Eye diseases are considered to be one of the top five causes of attendance in 
the out-patient health facilities. The major causes of eye admissions to hospitals are 
cataract and comeal problems, including trachoma and glaucoma. The at-risk groups are 
those between the ages from birth to four years and over the age of 50 years. 
A non-government organisation, the Council for the Blind, provides mobile 
eye care, social and educational services for individuals in remote areas who are blind. 
Facilities described in the Zimbabwe Ministry of Health (1990) document 
are summarized below. 
In Mashonaland West Province (see Figure 2.1), there are two govemment 
ophthalmologists and one State certified nurse trained at Malawi. The medical staff is 
responsible for performing intraocular surgery. There are facilities for 31 beds. In 
Mashonaland Central Province, a monthly visit to provincial areas is made by a 
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consultant ophthalmologist from the central hospital. There are two hospitals in the area, 
each with a doctor, one of whom performs cataract surgery. In Mashonaland East 
Province, there are monthly consultant ophthalmologist visits to the provincial hospital 
but there is no resident ophthalmologist. 
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Figure 2.1 Map of Zimbabwe 
In Manicaland Province, there is one large eye unit in the hospital which is 
staffed by two ophthalmologists and two State certified nurses. The unit is used as a base 
for mobile outreach services. Dmg production and spectacles are manufactured in the 
hospital. The Midlands Province has one ophthalmologist and intraocular surgery is 
performed at the hospital. Monthly outreach visits to the sumounding provinces are 
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provided by a mobile eye unit from the Council for the Blind. At Masivingo Province 
there is one State certified nurse trained in Malawi, and two Blind Eye orderlies. 
Extraocular surgery is performed by the orderlies. A mobile team visits eleven health 
facilities each month. 
At Matabeleland North province there are three hospitals and a mobile eye 
unit that also serves Matabeleland South Province. 
The major problems in the prevention of blindness were identified in the 
Zimbabwe Ministry of Health report (1990) as: 
• inadequate core ophthalmic staff at central and provincial levels, 
• over-referrals to eye centres of conditions that can be dealt with by 
general health staff, 
• lack of a National Blindness Program, 
• physical facilities grossly inadequate for service and training, poor 
equipment and transport, and 
• tertiary centres not functioning as referral centres. 
The priority delivery plan of the Central Govemment is outlined below. 
1. Health: 
ocular surveys every 5 years, 
health profile prepared every 2 years on blindness and eye disease, 
basic routine information system developed from all-health units, 
computerise a blind registry witii quarterly input, and 
information system to compile all data and information at all levels. 
2. National prevention of blindness program. 
3. Mobilise support and resources: 
• fund raising and publicity, and 
• public awareness and pubhc education programs. 
4. Support organisations involved in prevention of blindness. 
5. Establish provincial eye centres: 
• integrate these with local hospitals, and 
• ophthalmologist of the province to visit centre regularly. 
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6. Establish tertiary referral responsible for training, research and keeping 
program up-to-date. 
7. Reduce prevalence of blindness: 
eye camps to reinforce eye services, 
eye examination at schools, 
national diploma and degree courses for health workers, 
incentive schemes for doctors and nurses, 
establish posts where required in the provinces (each province to have 
a provincial ophthalmologist, doctor, registered nurse of 
ophthalmology, two ophthalmic nurses, two pharmacy technicians, 
two optical technicians), 
two nurses and two ophthalmologists sent abroad for study every year, 
annual national conferences, 
annual provincial workshops for health care workers, 
on-the-job training for doctors from general hospitals monthly, 
increase undergraduate training input in ophthalmology, and 
increase public awareness. 
8. Levels of delivery: 
• village (village health workers and technicians undertake eye health 
education, simple treatments, case findings, referrals, data collection); 
• local hospital (ophthalmic nurse and health assistants supervise village 
health care workers, undertake eye education to schools, antenatal, 
and post-natal chnics, simple treatments, referrals, data collection); 
• district hospital (visiting provincial ophthalmologist and nursing staff 
train health centre staff, supervise health centres, undertake intraocular 
surgery, referrals, data collection); 
• provincial eye unit (provincial ophthalmologist, doctor, two 
ophthalmic nurses, technical and pharmacy staff provide services on 
rotation throughout provinces); 
• provincial hospital (full hospital staff with centre for organising 
prevention of blindness program to supervise and teach provincial 
health staff, visit provincial hospitals, act as tertiary referral centre, 
undertake data collection); and 
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• tertiary eye centre (full hospital staff and research staff to coordinate 
prevention of blindness program, provide tertiary eye care and training 
programs, undertake research). 
2.3.2 India 
This information was provided by the Bethlehem Church Association for the 
Blind and the Director of Rehabilitation, American Foundation for Overseas Blind. The 
Govemment of India is planning integration for children and adults who are blind but a 
very small percentage is involved. An even smaller percentage of adults is integrated 
into society. Seventy-five percent of those who are blind live in mral areas while most 
of the programs are situated in the big cities. 
The Bethlehem Church Association for the Blind is a privately funded 
organisation, estabhshed in 1962. Initially, with a minimal amount of support from the 
govemment of India, it opened schools and industrial training/rehabilitation centres for 
individuals who were blind and over the age of 15 years. The Association now rans two 
schools; one located at Visakhapatnam provides education for children who are blind up 
to Grade 5 of a primary school level; the other is a High School, the Andhra Blind Model 
High School at Rayapet Narsapur. The Govemment of Andhra Pradesh supports the 
school through a grant-in-aid for staffing. Educated students from these institutions may 
go on to skilled work, for example, teachers, lecturers, announcers, or pastors. There are 
two Children's Homes for smdents who are blind, one near each school. 
In addition to the schools, a 4-year training course with accommodation is 
provided for 30 adults at the Rehabilitation and Training Centre. The Centre produces 
goods for sale such as handicrafts, candles, chalk, and coir goods. The Association 
promotes gospel work to remote areas through folk music and publishes a monthly 
magazine in the local language. 
Two institutions set up by the American Foundation for Overseas Blind 
provide mral training centres similar to those set up in mral areas in Africa. Adults who 
are blind are brought from mral areas to these centres where they reside and are taught 
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agricultural vocations before being retumed to their villages. Over 2,000 Africans have 
been assisted by tiiis method but the scheme does not seem to be successful in India. 
Factors contributing to the lack of success include the high cost of projects 
for so many people and the tendency for a breakdown in the extended family system 
when the individual who is blind is separated from the family. Learned independence 
tends to break down too when the person returns home. An individualised approach is 
still necessary. 
The American Foundation for Overseas Blind has found that for a successful 
training or rehabilitation program, trained field staff had to be sent to villages to provide 
training for people in their own environment. This required Govemment or private 
commitment for the planning and programming and the use of existing local services 
(e.g., medical, agricultural/cottage industries). The location had to be carefully selected 
by the density of the population (500,000) and the field worker must be able to cover the 
territory by bicycle or public transport. 
The field staff should be residents of one of the villages, usually a young 
person who recentiy left school. Staff should be physically fit with good vision. The 
supervisor must be better educated and speak the local dialect. The 6-week training 
program is" carried out by someone familiar with the mral rehabilitation concept and its 
practical goals. There is a heavy emphasis on practical skills. Clerical staff are 
appointed for keeping records and budgets. There is a case review committee of 
professional workers in the field of blindness who meet weekly in an advisory capacity. 
In the operational stages, there is a village survey, house-to-house. Basic 
medical eye care is given to those whose sight can be restored. Those who are blind are 
interviewed. A training plan is drawn up for each person except for those who are 
unsuitable for the program because of multiple disabilities, old age, physical incapacity 
or concomitant disease. 
The initial training is in the areas of orientation and mobility, daily living 
skills, manual dexterity skills, counselling, vocational training and social integration 
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activities. At the end of the training program, a decision is made whether to terminate or 
to offer future vocational training and follow-up services. A final evaluation and review 
by the case review committee precedes closure of the case. 
A different service model operates in West Bengal which has a special 
training farm for males who are blind and between the ages of 16 to 30 years. This 
program trains the "intelligent and physically fit" in rural vocational work and then 
resettles them. 
The trainees reside in a hostel. Training, boarding, lodging, uniform, tools 
and equipment and other amenities are provided free of charge. The theory and practical 
skills of farming are taught to the trainees with a wide variety of vegetables and animals 
as well as braille, arithmetic, mobility and activities of daily living. A duration of 12 
months is required where the first 6 months are spent in hands-on training. During the 
last 6 months, each individual must manage a farm by himself. A sales counter is also 
managed by the trainees to teach them marketing. Upon the successful completion of the 
training period, livestock, tools and agriculture inputs worth Rs. 1000/ are given to the 
person to start his career and he is retumed to his village. Rehabilitation staff provide a 
follow-up service for a "considerable time." 
2.3.3 Established Market Economies 
Information was received from a number of countries in this group and the 
following descriptions have been selected because they reflect features of education, 
rehabilitation and health services for remote areas that are common to the group but also 
show within-country adaptations and extensions to these services. Itinerant teachers are 
common in mral areas and low vision clinics provide assessment services in major 
centres. In all countries, integration or mainstreaming into local schools is practised, 
although children with more severe disabilities may attend a regional special school or a 
special boarding schools (e.g., Portugal, Switzeriand). Although Switzeriand is a 
comparatively small country, students who live in outlying or remote mountain areas are 
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placed into one of three specialised boarding schools if their disability is severe and they 
need to access the school curriculum through braille rather than large print. 
Canada is one of the few countries in this group to have indigenous 
settlements in sparsely populated communities a great distance from an urban centre. In 
common with Australia, there are difficulties of access and cultural differences which 
have to be taken into account for effective health and education services in these 
communities. New Zealand has also to consider cultural and social factors in providing 
services for its indigenous population. 
In comparison with Canada and Australia, Britain is a country with a large 
population in a small geographic area. Consequently, services for what would be 
regarded as remote areas would not have the same problems to overcome as services in 
Canada or Australia. Another benefit of the population to area ratio is that it has allowed 
a wide range of centralised services. The services offered to those with visual 
impairment, especially with regard to further education, are of special interest. The 
services in Finland are also of interest because of the itinerant services for children and 
adults, the nature of the rehabilitation courses, and as discussed previously, the 
cooperative development program in Africa. 
• Britain 
This information was provided by the Royal National Institute for the Blind 
(RNIB). 
The Local Education Authorities are responsible for providing education for 
all children including those with special needs in remote areas. However, fewer than 
10% of children with visual impairments are integrated into the mainstream school 
system. The RNIB has established six special schools and provides support services for 
students who attend local schools, information and advice to parents, teachers and local 
education authorities. There is a Royal National College for the Blind which is a post-
school college providing services for approximately 200 students taught by 50 lecturers. 
It provides a bridging course for students with vision impairment aiming at enrolment in 
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tertiary education. More than 200 students with visual impairment graduate from British 
universities and colleges annually. The College also provides an integrated approach to 
vocational training and the skills of independent living and social interaction. 
In addition, the RNIB provides training for teaching and other professions at 
a college of further education, training in commercial and business skills at a vocational 
college, and professional training of physiotherapists. A newsletter Visability, a 
publication outlining the latest information for parents and teachers, is published 
monthly. Such a publication would be of special benefit to famihes in the more remote 
areas. 
The services across the country are summarised in Table 2.1. 
Table 2.1 Roval National Institute for the Blind Services 
Local Regional National 
early identification and • specialised assessment 
assessment 
peripatetic Advisory Teachers • regional special schools 
home support workers • staff development 
key workers with families 
respite care 
support for parent groups 
parent advocacy 
units for sub-groups 
RNIB College 
information services 
* Finland 
This information was provided by the The Finnish Central Federation of the 
Visually Handicapped (FCFVH). 
A register of people who are visually impaired or blind, completed by 
ophtiialmologists and ophthalmic clinics in 1990, indicated tiiat of the 5 milhon people in 
Finland 40,000 are visually impaired of whom 10.6 % are younger than 25 years of age. 
Through Govemment Legislation, 20 central hospitals are responsible for tiie 
rehabilitation of newly handicapped adults and five university clinics are responsible for 
children's rehabilitation. 
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FCFVH services for people who are blind or with low vision include 
rehabilitation services, adaptation training, low vision training, technical aids, 
communication services, magazines, physical training and exercise, youth activities, 
camps, walks, and guide dog schools 
A rehabilitation course for children involves a one week course annually for 
the whole family, focusing on adaptation of the parents, low vision training for the child 
and a preparatory course for integration into regular school. The Govemment education 
policy for students with vision impairment is one of integration. 
The rehabilitation centre offers a variety of courses including the training of 
orientation and mobility (O&M) instmctors through a 12 months course which offers a 
double qualification in O&M and daily living skills. Most of the instmctors are already 
trained as occupational therapists, physiotherapists, teachers or sports coaches. 
There is also an itinerant service centred at special schools that provides 
adaptation training courses, support services for students attending their local regular 
school, and "special educational secretaries" to aid visually impaired adults, integrated 
school children and those attending other vocational or university institutions. 
There are two special schools that provide educational services at elementary 
school and vocational school level. The staff include a psychologist, social worker, 
speech therapist, physiotherapist and nurse. A training course for teachers of the visually 
impaired is offered on campus. 
In addition to the services offered in Finland itself the FCFVH offers the 
development program in Africa described previously. 
• Canada 
This information was provided by the Canadian National Institute for the 
Blind (CNIB), British Colombia (Yukon Division) Ministry of Education Special 
Program and the Atiantic Provinces Special Education Authority. 
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The CNIB is a national private non-profit making organisation which is 
partly govemment funded, provides a very wide range of services including a low vision 
clinic, library, career and general counselling, vision rehabilitation and technical aids 
service, and training in orientation and mobility. 
In Canada, Education services are under the jurisdiction of each Province and 
overseen by a multiprovincial authority. Delivery in each Province is different 
depending on the law in that Province. Since the eariy 1980s, the North West Territories 
have been committed to locally controlled, culturally based education for First Nations 
people (Jewison, 1995) and as noted previously, courses for Native Innuit and Innu 
teachers have been established in Labrador (Sharpe, 1992). 
Physical accessibility can be a problem esp)ecially in winter. Alternatives 
include: local itinerant teacher assigned to student, mtor hired to work under direction of 
the itinerant teacher. Other problems include language, distances to travel between the 
students, and weather problems. 
In British Colombia (Yukon Division), the Ministry of Education through the 
Special Program Policies provides a vision-screening program in each school district for 
identification and prevention of vision problems. This is conducted by local health and 
school personnel. Support services are provided for students with vision impairment 
studying at their local school, where curriculum changes to accommodate stiidents are 
recommended. 
The school distiict provides special education programs through regular 
classroom and trained teacher support, resource room, special classes, individualised 
program for special needs, and braille transcription services. 
The Ministry of Education provides guidelines and materials with 
recommendations that school districts provide regular evaluation of programs for 
students who are visually impaired. Funding to schools for the programs depends on the 
hiring of trained personnel. 
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The school districts provide the student with the required equipment if the 
student is eligible for the capital equipment allowance. There are no specific provisions 
for orientation and mobility programs. Private services may be solicited and paid for 
from general funds provided for these special programs. 
The British Colombia Children's Hospital has a Visually Impaired Program 
which focuses specifically on assessment not treatment. The assessment is intended to 
underpin the development of services and education of families and community. The 
assessment team includes a paediatric ophthalmologist, a psychologist, a physiotherapist, 
a speech-language pathologist, a family counsellor, a child psychiatrist and an 
audiologist. The child is usually assessed by the team after diagnosis and is re-assessed 
in preschool and prior to entering the school system. 
The Atlantic Provinces Special Education Authority, an interprovincial 
cooperative agency, through its Resource Centre for the Visually Impaired in Halifax, 
provides services for students with vision impairment on-campus and off-campus. On-
campus facilities at Halifax include a residential program, assessment and evaluation for 
those with visual impairments from birth to 21 years of age and a vocational program 
for those 5 to 21 years of age. 
Off-campus services include assessment, a preschool program, an itinerant 
teacher service for integrated pupils 5 to 21 years of age, workshops and advice for 
parents, teachers and others, orientation and mobility programs, a daily living skills 
program, a typing program, a visual efficiency program, a library, braille transcription 
and equipment. 
• New Zealand 
This information was provided by the Royal New Zealand Foundation for the 
Blind (RNZFB). Most of the RNZFB work is through the educational resource centre for 
the visually impaired at Homai. 
RNZFB provides an educational assessment service. The eariy childhood 
campus has a multidisciplinary team for detailed assessment and early intervention and 
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follow-up if necessary. Model teaching programs are provided on-site and at three visual 
resource centres at local primary, intermediate and secondary schools. Children between 
the ages of 5 and 20 years with multiple impairment including a vision impairment are 
catered for at an on-site campus. 
An independent living skills centre has been set up to prepare 16- to 20-year-
olds for flatting, working and leading independent lives. Educational courses for 
parents, students and educators are conducted at Homai college and in regions 
throughout New Zealand. Short term leamer courses and inservice courses for teachers 
and teacher aides are offered. 
Homai College Auckland is the only residential special school for students 
who are visually impaired in New Zealand. The college is also a base for teachers who 
provide support services to the local schools in Auckland area. Support for children who 
are integrated in their local school is available for Auckland and NelsonAVest Coast 
areas where resource centres are set up. The rest of New Zealand has itinerant teachers 
in Visual and Sensory Resource Centres. 
Special units in regular schools are like segregated classrooms within a 
mainstream school. Students who attend these units are aided by the itinerant teaching 
service. -
The government policy is to promote the inclusion of more children with 
disabihties and deinstitutionalise as many as possible, to limit the special units and 
special schools, and to encourage the use of the existing general school facilities with 
support. This inclusion policy is achieved through setting up regional resource centres, 
changing the school curriculum to allow more flexibility and encouraging the training of 
teachers by coursework and inservice training. 
Proposals for the Rehabilitation Service include the establishment of 24 
community service bases, rehabilitation service teams and specialist staff for Maori and 
ethnic groups. The Community Living Program for individuals with multiple disabilities 
will be de-centralised so all regions are serviced. 
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2.4 Services in Australia 
Australia has problems of vast distance, small population, multiple agencies, 
and no professional joumal on vision impairment which make it difficult to plan and 
coordinate services across the country. Each education authority has independently 
developed its own interpretation of the term appropriate education and there is a 
different emphasis by each on self-sufficiency, accessibility, equal opportunity and 
individual potential (Paghano, 1989). 
There are also differences between States regarding the mix of govemment 
and non-govemment agencies responsible for the provision of health and educational 
services to individuals who are blind or have low vision. There are 12 major low vision 
services in Australia provided by private organisations or a health authority (Lovie-
Kitchen, 1990). A special feature exists in Queensland where the Paediatric Low Vision 
Clinic is under the jurisdiction of and fully supported by Education Queensland. 
In Victoria and New South Wales, an extensive service is provided by a non-
govemment agency in addition to that provided by the State authority. In Victoria, the 
Royal Victorian Institute for the Blind (RVIB) provides services through its Education 
Centre for Blind Children for approximately 600 students. This Centre includes an Early 
Childhood Development Department which provides assessment of theimpairment and 
evaluation of the aid required, family counselling and individual education programs, a 
program for vision therapy, and a special preschool and kindergarten. Placement in a 
residential program is available for children from birth to 6 years of age if required and 
there is a home visiting service for people who cannot come to a central location. 
The RVIB Education Department provides educational services for children 
with vision impairments from 5 to 18 years of age, in three mini-schools: Junior, Middle 
and Senior where special education programs are devised. Trained teachers, specialists 
and therapists implement the program. The aim is to prepare students for integration into 
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regular schools. This Department also provides four community based houses for 
residential placement of mral students, if necessary. 
The RVIB provides a community education program through workshops, 
lectures, conferences, a library service and newsletter. Remotely situated parents are 
invited to weekend seminars three times a year. Small groups have been formed in 
country areas as "self-help" groups. 
In New South Wales , the Royal Blind Society (RBS) provides services to 
remote areas in NSW through its Sydney based office and staff fly or drive to country 
areas. Referrals are made by parents and professionals. The child referred should be 
resident in NSW or ACT. In addition, the RBS offers initial assessment of visual 
impairment and aids required, including Low Vision Clinic services to country areas. 
The services provided to remote areas for children from birth to 5 years of 
age include home based intervention, centre based assessment, consultation with other 
relevant services, a braille correspondence course for parents, counselling, support 
groups for parents, library services and support to preschools, early intervention centres 
and long-day-care centres. 
For school aged children, the services include counselling, support to non-
govemment schools, Low Vision Clinics in Sydney or at Regional Offices, orientation 
and mobility instmction, communication and technology support, training and advice 
(home based), teenage camps, library services for recreational reading (braille and/or 
audio), student support services (e.g., textbook enlargement, a bridging course for senior 
high school students to boost skills), and a braille correspondence course for parents. 
The State Departments of Education in Victoria, New South Wales, South 
Australia, Westem Australia and Tasmania provide advisory support services for 
children with visual impairment who are integrated into their local primary or secondary 
schools whenever possible. In the Australian Capital Territory, the Department of 
Education provides an Itinerant Teacher Service for students from birth to Year 12. 
Itinerant teachers also provide home based programs through home visits. 
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In the Northem Territory, the Department of Education changed its policy in 
1990 from a unit-based model to full integration. Support services are provided through-
out the Territory by the Northem Territory Educational Resource Centre for the Vision 
Impaired in Darwin, including the production of braille, tactile adaptations, large print 
and audio materials and provision of equipment. The Department of Education, being the 
sole provider of educational services, provides services across all ages. The specialised 
staff includes an Education Officer for Vision Impairment, itinerant teachers, and teacher 
aides. 
2.4.1 Services in Queensland 
In Queensland, the Department of Education (Education Queensland) 
provides education services to students who are blind or those with low vision through 
its Low Incidence Support Centre Vision Impairment Services in Brisbane. This centre 
provides a range of services which are intended to enhance and extend educational 
options for children and adolescents from birth to 18 years of age. The services are 
available to children/students, teachers, parents, schools, school support centres, regional 
administrators and other professionals. 
From 1893 to 1987 all Queensland children of primary school age who were 
blind or had severe low blind vision were educated in Brisbane at a school with boarding 
facilities. With few exceptions, these children did not attend secondary school until 
1968 when students were integrated into one secondary school in Brisbane with the 
support of specially trained teachers, equipment and material. 
Since 1987, Education Queensland has adopted a policy of inclusion and an 
emphasis on integration into regular schools. An education kit is being prepared for 
teachers with visually impaired students and there are special facilities for students with 
vision impairment at regional levels. These include special education units attached to 
regular primary and secondary schools in each metropolitan region and an advisory 
Support Teacher Service. The Low Incidence Support Centre, a centi-ally based support 
centre for vision impairment, provides state-wide support services. 
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In every State except Queensland, the major Low Vision clinic services in 
Australia are provided by a private organization or health authority. In Queensland, 
however, the Paediatric Low Vision Clinic is under the jurisdiction of and fully 
supported by Education Queensland. This Clinic is attached to the Low Incidence 
Support Centre. It employs a multi-disciplinary approach with a team consisting of a 
supervising educator (a trained teacher in vision impairment as clinic coordinator), a 
paediau-ic ophthalmologist, a paediatric optometrist arid a guidance teacher. Therapy 
assessments are also available if required. 
This clinic is similar to those reported in the correspondence from other 
countries and its role is predominantly concemed with diagnosis, assessment and 
recommendation of low vision aids for those children already identified as having 
significant vision problems. Reports from the Clinic are forwarded to the parents and the 
school the child is attending or will attend. The report communicates information about 
the child's vision and visual limits to those concemed with teaching the child. 
Visits are made twice a year to large provincial centres and some inland 
towns to assess children's vision. Remote isolated communities may be as far as 1,000 
km from the provincial centre and are not included in such visits. In mral and remote 
areas, regional community and school nurses are responsible for screening the vision of 
children during a block of time allocated to each community. 
2.5 Services for Aboriginal Children 
It is necessary to consider education and health services for Aboriginal 
children with vision impairment in the context of services for Aboriginal children as a 
whole. 
2.5.1 Education 
Schooling for Aboriginal students before the 1967 referendum, which gave 
Aboriginal people political power, had been provided in various forms by religious 
missions, special schools and govemment agencies (Hughes, 1994). Education has rarely 
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been a successful experience for Aboriginal children and Ramsay (1994) claimed that the 
general negative attitude of the dominant white society towards Aborigines affected their 
school education. 
Elimination of Aboriginality and adoption of non-Aboriginal culture and 
methods were the criteria for recognition of Aborigines as Australians (Adams, 1994). 
Behrendt (1994) wrote that it was evident from 1788 that Australia's colonial 
administration saw no benefit in integrating any aspects of Aboriginal culture into the 
new Australian society, and that policies were framed with the objective of absorbing 
those who were seen to be capable of being "civilised" and becoming members of the 
mainstream society. This concurs with reports by Elkin (1944; 1974) and is illustrated in 
the address by Hindmarsh, Govemor of South Australia, to Aborigines in that State in 
1840s "Black men, we wish to make you happy, but you cannot be happy unless you 
imitate white men. Build huts, wear clothes, work and be useful. Love white men. Leam 
to speak English" (Behrendt, 1994, p. 69). 
In 1883, the white parents in the Yass community in New South Wales 
withdrew their children from school until Aboriginal students were excluded. This led to 
instmctions in 1902 from the Minister of Education in NSW, John Perry, to all 2,800 
govemment schools that they should exclude Aboriginal children if parents of white 
children desired it (Ramsay, 1994). This exclusion on demand remained in force in New 
South Wales till the early 1970s. Separate schools were established on missions and 
reserves, to accommodate the education of Aboriginal children, staffed by untrained 
teachers. Three factors, the 1967 referendum, a compulsory education policy in the early 
1970s for all children between the ages of 5 and 15 years, and the statutory requirement 
for all States to provide a basic education for all Australian children, resulted in a 
proactive involvement of Aboriginal people in establishing their own schools, such as 
Yipirinya school in Alice Springs in the Northem Territory, staffed and operated by 
Aboriginal teachers in an Aboriginal philosophical environment (Aboriginal Education 
Policy Task Force, 1982). 
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In the second half of the 1970s and during the 1980s, a change in approach 
started to emerge in all States. Access to and participation in education grew with an 
increase in funding for Aboriginal education through federal govemment special grants 
and resources and through the establishment of the National Aboriginal Education 
Committee, a federal govemment advisory committee on Aboriginal education, in 1977. 
Some years previously, in 1964, Duncan, a mtor in Aboriginal Adult 
Education in New South Wales established the Aboriginal Education Council as a 
voluntary consultative committee on Aboriginal education. This Council formulated the 
broad aim of equal educational opportunities for Aborigines and set up a coaching and 
scholarship scheme for Aboriginal secondary students preparing for the New South 
Wales School and Higher School Certificate (Aboriginal Education Council, 1985). 
However, in 1975, the Commonwealth Govemment introduced a scheme of Aboriginal 
Secondary Grants, so the funds of the Aboriginal Education Council were redirected to 
help upper primary students, including direct grants to schools with high Aboriginal 
enrolments and subsidies for the training of Aboriginal teaching assistants (Howie-Willis, 
1994). 
The National Aboriginal Education Committee, the Commonwealth 
Government advisory committee on Aboriginal education from 1977 to 1989, was a 20 
member committee that worked with the Aboriginal Education Consultative Groups, 
State level bodies, to channel Aboriginal views into a united voice. 
In 1989, the National Aboriginal and Torres Strait Islander Education Policy 
goals were: 
1. Involvement of Aboriginal people in education decision making. 
2. Equahty and access to educational services. 
3. Equitable and appropriate outcomes. 
4. To raise the rate of participation of Aboriginal and Islander students to 
equal that of other Australians. 
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The National Aboriginal Education Committee was abolished in December 
1989 and in July 1990 the National Aboriginal Employment, Education and Training 
Committee was established. The Commonwealth Govemment's aim was that such a 
committee would fulfil a wider role by advising on employment as well as education. 
Within its role, this national Committee was to consult closely with the Aboriginal 
Education Consultative groups in each State and Territory. However, this national 
committee was abolished in 1991 and in 1993 a new body was formed, the Aboriginal 
Education Coordinating Committee. This committee was to act in an advisory role to the 
Aboriginal and Torres Strait Islander Commission (ATSIC) which is currentiy the 
Commonwealth Govemment's principal agency for administering Aboriginal affairs. 
Established in March 1990, tiie ATSIC budget increased to over $800 million in the 
1992-93 financial year, accounting for about two thirds of the budget for federal 
Aboriginal programs. ATSIC's major program responsibilities include the Community 
Development Employment scheme, the Community Housing and Infrastmcture Program, 
as well as programs directed at health, law and justice, training and community housing 
issues (ATSIC, 1992; Australian Parliament, 1991; Wooldridge, 1992). 
Adams (1994) pointed out that in spite of increased funding and 
improvements in policy direction, participation rates for Aboriginal students were not 
only lower than those for non-Aboriginal students but Aboriginal children were showing 
signs of alienation from the education system as early as Year 1. The author advanced 
two explanations for this alienation, tiie first as racial discrimination, experienced by 
many Aboriginal children and their families within the school system and the second as 
the state of poverty and social disadvantage in which many Aboriginal people and 
communities exist. In the 1991 Census, about half the Aboriginal and Torres Strait 
Islander 15- to 19-year olds gave a school leaving age of 16 or younger, compared with 
one in four of the non-indigenous group. A more positive trend was noted by ATSIC in 
January 1998, however, in that indigenous enrolments were increasing in TAFE and more 
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indigenous students were enrolling in bachelor degree courses. Nevertheless, there was 
still a wide gap between the retention rates of indigenous students and other students. 
Schmider (1994) recognised many factors affecting participation at a 
secondary school level, of which she highlighted: cultural and language differences, 
family and racial group history, social, econontic health and pohtical situations, access to 
schooling, family values and obligations, parent-child interaction, educational climate of 
the home and mobility of the family. Schmider (1994) emphasised the availability of 
secondary facilities and commitment to accessing them as specific problems for 
Aboriginal and Torres Strait Islander students in remote communities. In many cases, 
there is no secondary schooling in the home community and in most cases, students 
wishing to study at a secondary level have to board at a particular institute such as a 
special boarding college for Aboriginal students of secondary school age. The author 
stressed the overriding need to change the social and economic disadvantage of 
Aboriginal people. The association between social disadvantage and education has been 
noted by other writers but Tsey (1997) placed the emphasis on education as a tool for 
social advancement rather than accepting a cause-effect relationship in the reverse 
direction. 
2.5.2 Health 
With the Federation of Australia in 1901, the area of health care, with the 
exception of quarantine, was left as a primary responsibility of each State. The 
Commonwealth Department of Health was established in 1921 but it was oriented 
towards health pohcies rather than being directly involved with the day-to-day funding 
and regulating of hospitals (Anderson & Sanders 1996). 
By 1960, the Commonwealth had assumed a significant role in health care 
but as a source of funds rather than a direct provider of care. The States were given 
specific purpose health grants and medical expenses were paid for a small number of 
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eligible individuals. During the next two decades, the Commonwealth Govemment made 
further extensions in health provision through national health insurance (Medicare). 
Aboriginal health was the responsibility of the States at Federation and there 
was suspicion of Commonwealth intmsion, particulariy in Queensland. Even the 1916 
campaign to identify and eradicate the hookworm rampant in Aboriginal communities 
were resented and delayed because it was federally funded (Kidd, 1997). 
Section 51 of the Constitution expressly excluded the Commonwealth from 
making laws with respect to Aborigines. It provided: 
The Parliament shall have power to make laws with respect to: 
(xxvi) the people of any race, other than the Aboriginal race in any State, 
for whom it is deemed necessary to make special laws. 
Yet, as the Constitutional Commission (1987) noted, this power had not been 
designed to benefit non-Aborigines but to allow the Commonwealth to make laws to 
control or dep)ort some groups of people. 
The referendum in 1967 removed the words "other than the Aboriginal race 
in any State" and repealed section 127 which excluded Aborigines from the 
Commonwealth census. As a result, the Commonwealth was granted new responsibilities 
for the Aboriginal people. An Office of Aboriginal Affairs (OAA) was established and 
specific purpose grants were made to the States in four major areas of housing, health, 
education and employment. There is evidence that Queensland exploited these grants and 
the resulting tension between Commonwealth and Queensland State Governments 
intensified through the 1970s. When the OAA was upgraded to full departmental status 
(DAA), only the Queensland state administration office was not granted branch office 
status (Kidd, 1997). 
Aboriginal people had been vocal in seeking equality, but now shifted to 
calling for achieving equality through specific Aboriginal community-controlled 
organisations. Specific purposes grants continued to the States and at the same time 
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direct grants to the emerging Aboriginal Community Organisations were made available 
in the early 1970s. 
By the late 1970s, a reassessment of the standard of health of the Aborigines 
concluded that little progress had been made in raising the health standard. One reason 
offered for the low health standard was the nature of the physical environment in which 
many lived. Insufficient Aboriginal involvement in decision-making regarding health 
care was advanced as another contributing factor (House of Representatives Standing 
Committee on Aboriginal Affairs, 1979). 
Another deleterious factor suggested by Anderson and Sanders (1996) was 
the developing competition between the emerging Aboriginal community-controlled 
organizations and the DAA and other govemment health departments. Attempts to 
resolve animosity resulted in the transfer of roles and staff positions to the DAA. 
According to Anderson and Sanders, by 1985, DAA had been given a clear lead role in 
Aboriginal health in the Commonwealth's administrative system. 
During 1985-1986, DAA called a meeting of Commonwealth, State and 
Northern Territory Health and Aboriginal Affairs ministers, who established a working 
party which reported in March 1989 to a meeting of the combined groups. There was 
initial consensus in the report content but detailed examination led to it soon breaking 
down. The consensus broke down because of the reluctance of some to agree to the detail 
in the sharing of power. It had been recommended that the Office of Aboriginal Health 
be enhanced and become a responsibility of the newly emerging ATSIC. In later 
developments, in 1990, a development group was established to take the report further 
but the one representative of the Aboriginal Community-Controlled Health Services 
(ACCHS) was outnumbered on the working party. Consequentiy, two separate reports 
were produced but only one, that of the Aboriginal Health Development Group, was 
submitted to another meeting of the Commonwealth and State and Northem Territory 
Health and Aboriginal Affairs ministers. This report, the National Aboriginal Health 
Strategy (NAHS) became Govemment policy in June 1990 (Anderson & Sanders, 1996). 
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Moves were made to implement the following recommendations: 
1. The establishment of a National Council of Aboriginal Health. 
2. States and Territories to establish tripartite fomms. 
3. The Office of Aboriginal Health within ATSIC to be enhanced. 
4. An ATSIC Commissioner to be appointed specifically to have health 
responsibilities. 
Federal/State relationships regarding funding for Aboriginal Health fmstrated 
various elements of the ATSIC stmcture. Temporary solutions were made with States. In 
1992, unable to wait for Federal and State Governments to reach agreement, ATSIC 
determined community funds would be distributed on the advice of ATSIC regional 
councils and occur independentiy of agreements with States and Territories. 
During 1992-1993, many ACCHS became dissatisfied with progress in 
implementing the NAHS. A large proportion of the health funds were being directed to 
housing and infrastmcture to reflect an emphasis on "Holism" in health policy. Although 
the ACCHS were in general supportive of this principle, they would have preferred to 
see more funds directed specifically to health services (Gordon, 1994). 
The ACCHS became major critics of ATSIC and wished to transfer 
Aboriginal health funding to the Commonwealth Department of Human Services and 
Health (CDHSH). These conflicts stand in contrast to the administration of the American 
Indian Health Service. In the view of Kunitz and Brady (1995), one of the key factors 
contributing to the effectiveness of the Indian Health Service is the separation of this 
service from other domains of Indian affairs. These authors believe that this separation 
has led to less bickering and fewer changes of direction in health policy. They make a 
similar point about the advantages of sole federal responsibility rather than a sharing of 
responsibility with the states. 
In 1994, Aboriginal housing and living conditions in some communities 
again became the focus of attention and public concem with allegations regarding 
wasteful and uncoordinated funding (Anderson, 1994; Barlett & Legge, 1994). 
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An evaluation of the NAHS by two NACCHS representatives, four elected 
ATSIC representatives. Commonwealth and Northem Territory Govemment officers, 
and a health academic found it had never been effectively implemented. The damning 
evaluation led to significant changes in administration in 1995. The ATSIC health 
program was transferred to the Office of Aboriginal and Torres Strait Health Services 
(OATSIHS) within the CDHSH but ATSIC negotiated ongoing involvement without 
having to bear role responsibility for the health program and its outcomes (Anderson & 
Sanders, 1996). 
It seems that problems in providing effective health services for Aboriginal 
and Torres Strait Island communities can be attributed partly to bureaucratic 
organisation. The problems were related, at first, to State and Federal Govemment 
rivalry and suspicion. Later, although in a holistic sense, health, education and housing 
are intertwined, the shared resources and administration did not seem to work to the 
advantage of health provision. This is possibly because specialised knowledge was 
needed more than administrative expertise and because of a tendency for each section to 
defend its own role and responsibilities rather than cooperate with the others. It has also 
been suggested that detrimental factors include a philosophic conflict in Aboriginal 
communities between taking responsibihty and accepting a "victim" image (Bmnton, 
1996) and a tension between the urge towards self-determination and the earmarking of 
Federal Govemment funds for specific purposes (Kunitz & Brady, 1995). Specific 
purpose health funding and administration are favoured by Kunitz and Brady, however, 
as they believe it is necessary to separate health policy from the turmoil associated with 
other Aboriginal issues such as land rights, housing and unemployment. 
Because of the failure of the current system to meet the health needs of 
isolated Northem Territory Aboriginal communities, Hoy, Norman, Hayhurst, and 
Pugsley (1997) recommended improvements to infrastmcture and education and a 
renewed emphasis on preventive and primary health care programs. They moved beyond 
the policy issues by stiessing the need for community and individual community 
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members to assume more responsibility for their own health care. Many of the 
morbidities they identified were associated with life-style risk factors which could be 
modified (e.g., obesity, smoking, skin infections). 
A recent report by Taylor (1997) on eye health in indigenous communities, 
commissioned by the Commonwealth Minister for Health and Family Services, concluded 
that there were great variations in services across Australia. Taylor acknowledged the 
Trachoma and Eye Health Committee (QTEHP) in Queensland which organises visits to 
remote communities and pays the expenses of visiting ophthalmologists. He noted, 
however, that there were difficulties in electing the committee and problems in 
implementing long-term planning. Although the committee intended to organise visits by 
ophthalmologists every one or two years, some communities reported that they had been 
last visited in 1989. 
Another limitation in the services arranged by this committee is that they are 
mainly for adults. Children are not usually included in the program (Secretary of 
QTEHP, personal communication, June, 1991). 
Taylor also described a Far North Queensland model for delivery of 
specialist eye services developed recently by the Fred Hollows Foundation. Integration 
with existing primary health care services, participation in initiatives to train local 
indigenous people, and co-ordination of resources and funding are among its guiding 
principles. It is intended that visits to the Torres Strait Islands and to remote Aboriginal 
communities in Cape York, Kowanyama, Pormpuraaw, Aumkun, Coen and Lockhart 
will be made on an annual basis and that over time, the repeated visits and the positive 
results will build community tmst and willingness to use the service. 
In Queensland, a Ten Year Hospital and Health Services Building Plan was 
announced in 1997. This capital works program was not directed primarily at the 
indigenous population but it includes several facilities in areas that are predominantiy 
populated by Aborigines or Torres Strait Islanders (e.g., a new hospital and community 
health centre on Thursday Island and a replacement of the present facility at Bamaga). If 
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the new facilities are to bring improvements to the health of the communities, a careful 
service plan will be needed in addition to the capital works. 
2.6 Summary: Health and Education Services 
There are some features in common to services for persons with visual 
impairment in different parts of the world with a trend towards integration (or inclusion) 
in education and towards the provision of health services to individuals in their own 
communities. In many developed countries, there is a mix of private and public 
provision and an evolutionary pattem can be traced with private organisations, often with 
church affihation, as the service initiators. In time, the privately mn services become 
partially supported by govemment grant and are eventually embraced by governments. 
In developed countries there are more resources available for appropriate medical and 
educational provision for persons who are blind or have low vision. In lesser developed 
countries, blindness is being recognized and treated where possible but identifying and 
catering for persons with low vision receives less attention. 
In some countries, early identification of blindness in mral and remote areas 
is encouraged through out-reach programs (e.g., house-to-house visits). In mral India, a 
Government plan is in its operational stages with a house-to-house survey in villages 
searching for individuals who are blind. In other countries, the individual or their family 
may need to search out assistance via a long process of elimination. 
In Zimbabwe, prevention of blindness is a national policy with an ocular 
survey to take place every five years. There are plans to co-ordinate services from the 
village level, with village health workers, to tertiary eye care and research centres. 
Currentiy, a mobile eye care service in mral areas is provided by the Council for the 
Blind, a non-govemment organization. 
In other countries, screening of young children is undertaken by members of 
the medical profession. In some instances a tiered approach is taken when those 
identified from screening are referred to a general medical practitioner and tiien to an 
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ophthalmologist (e.g., in all States and Territories of Australia). In Canada, British 
Colombia has a screening program in each school district for identification and 
prevention of vision problems, conducted by local health and school personnel. In 
Queensland, community and school nurses screen children in year-one and year-seven at 
school but their visits to remote communities are annual at best. 
In more developed countries low vision clinics form a widespread service 
dominated by personnel from the health profession. In Australia there are 12 major low 
vision services provided by private organisations or a health authority. A special feature 
exists in Queensland where the paediatric low vision clinic is under the jurisdiction of 
and fully supported by the Education Queensland. The clinic, however, is predominantiy 
concemed with children who have already been identified as having significant vision 
problems. Also, although visits are made to some inland towns and centres, resources 
are not available to include the more remote communities in the itinerary. 
Education programs are delivered via special schools or mainstream 
placement with or without support. Some special schools have boarding facilities. 
Special schools are either academic or vocational in orientation with the European 
vocational school giving opportunities in a wide range of skills. In developed countries, 
there is a trend to eliminate placement away from home at a boarding school in favour of 
direct or indirect support services within the community. 
In Australia there is a mixture of private/public services. Each State and 
Territory has its own policy on integration or mainstreaming and support services are 
offered either in an advisory capacity or in special units attached to regular schools. Of 
the private services, the Royal Societies for the Blind in Victoria and New South Wales 
are significant bodies. Their services include early childhood, primary and secondary 
education, identification, low vision services, mobility and orientation training, and 
braille production. These organizations receive funding from State and Federal 
Govemments, private donations and fund raising. Catholic Education provides services 
81 
in each State, either in integrated educational programs or at a special school with 
boarding facilities. 
There is no special provision for education services to remote indigenous 
children who are blind or have low vision. There remain problems in designing effective 
services when there are difficulties of access and cultural differences that must be taken 
into account. 
2.6.1 Vision Services for Australian Indigenous Communities 
As found with other services for Aboriginal communities, services for those 
witii visual impairment or eye health problems have been affected by the tensions 
between State and Federal Govemments and between the various organisations set up at 
different times to administer funds for Aboriginal communities. The most thorough and 
consistent work in this area seems to have been carried out under the auspices of the 
National Trachoma and Eye Health Program (NTEHP) and the committees of the Royal 
Australian College of Ophthalmologists. 
It has been claimed that the program has languished since the Royal 
Australian College of Ophthalmologists withdrew its administrative role in 1983 and the 
responsibility for eye health services has been left to different programs in each State 
(Miller, 1984). The most recent report on eye health services for Aboriginal and Tomes 
Strait communities, however, suggests that the Far North Queensland model of services 
developed by the Fred Hollows Foundation shows promise for the future (Taylor, 1997). 
In their last field trip to Far North Queensland Aboriginal communities, the 
NTEHP team visited Edward River (Pompuraaw), Coen and Lockhart River in 1983. 
Because of weight limitations due to fuel availability and the distances involved, 
minimal supplies of therapeutic or surgical material were carried. The aim of the field 
trip was to survey the incidence and prevalence of eye diseases rather than to treat them. 
Examinations were described as fairly rapid and slit lamp examinations were rarely 
included. Nevertheless, the team found a high prevalence of follicular conjunctivitis. 
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consistent with trachoma, in school children at Lockhart River (Review Committee, 
1985). Although the team recommended a later survey to monitor this finding, there 
seem to be no reports of such a survey. Taylor (1997) compared the prevalence of 
follicular trachoma among Aboriginal children in the NTEHP surveys (1976-1979) with 
curtent data (1989-1996). Although he showed that substantial numbers of children 
were still affected by follicular trachoma in many areas of Australia, he could not make 
the comparison for Queensland as no current data were available. 
The Review Committee repeated the original NTEHP recommendation for a 
persistent effort to improve the substandard living environment of famihes and 
communities as it was considered that medical treatment alone would not eradicate the 
eye diseases. A decade later, Taylor (1997) speculated that there was less concem with 
trachoma then, possibly influenced by the health-care trend away from body-parts 
treatment and possibly because of a belief that the school nurse will identify cases in 
children as part of a regular screening program. He suggested there was a tendency to 
believe that trachoma was no longer a problem but there were often no data or 
incomplete data to support this assumption. As a consequence, he believed that some 
children would still go blind from trachoma as adults although there were preventive 
measures that could be undertaken. He too extended these measures beyond medical 
treatment and emphasised treatment of the family rather than the individual, facial 
cleanhness and improved environmental conditions. 
CHAPTER THREE 
THE STUDY 
3.1 Rationale for the Study 
This stijdy is concemed with the vision and eye health problems of 
indigenous children living in remote communities of far north Queensland. It is 
comparatively easy to investigate and treat such problems in children who live in large 
urban centres, particularly capital cities. However, those living in remote areas often 
have littie or no access to the services that urban communities take for granted. There 
are also cultural differences which may inhibit access and further disadvantage 
indigenous communities. Since a screening service is the first step in determining 
whether treatment is required, there are strong equity reasons for undertaking a screening 
program in these communities. 
The most comprehensive screening of indigenous Australians was initiated as 
the NTEHP two decades ago. This program found that trachoma was endemic in some 
communities with many older persons suffering a substantial loss of vision. The 
relationship of eye health to climate and hygiene was also noted in older adults. 
Although chemotherapy was undertaken in some areas, ongoing treatment and changes 
to the environment to destroy the persistence of chalmydial infections were advocated as 
continuing action. A recent report by Taylor (1997) continued to advocate that measures 
to improve the hygeine and living conditions of the families should supplement medical 
treatment. 
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Despite these recommendations, there are only a few recent reports of 
relevant treatment and environmental changes and of these, most concem communities 
in the arid centre of Australia. The study reported in this thesis focussed on children in 
far north Queensland because, apart from the 1985 report of trachoma in the children in 
Lockhart River, there is littie recent information about their vision and eye health and 
some of the major problems reported for adults may be prevented if screening and 
treatment is undertaken during childhood. 
3.2 Study Questions 
3.2.1 Visual Acuity 
What are the characteristics of near and distant visual acuity for the 
indigenous children in this study? Better than normal visual acuity has been reported in 
the literature for the distant vision of Aboriginal adults. There are no reports conceming 
near vision although this is increasingly important for education and the current lifestyle 
of these communities. 
3.2.2. Colour Vision 
What is the prevalence of colour vision deficiencies in the children? The 
older literature has suggested that Australian Aborigines and Torres Strait Islanders show 
a very low prevalence of colour blindness as adults but no indication was given as to 
whether this colour deficiency was acquired or related to eye health. It has also been 
reported that colour vision deficiencies are possible precursors to diabetes and given the 
rise in diabetes in the indigenous population, colour vision is of both clinical and 
educational interest. 
3.2.3 Eye Health 
Are there indications of poor eye health in these children? What is tiie 
prevalence of pterygia, follicular trachoma, or indications of other eye health problems? 
Taylor (1997) has recentiy criticised the quality of Australian data regarding Aboriginal 
and Torres Sti-ait Islander eye health and shown that substantial numbers of indigenous 
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children are still affected by trachoma in many areas of Australia. He compared the 
cument prevalence with that during the NTEHP surveys (1976-1979) but could not 
include a Queensland comparison as there were no current data available. 
3.2.4 Environment 
Are there features of the children's environment that foster eye health 
problems and that could be remedied? The literature has drawn attention to the relation-
ship between poor hygiene and trachoma and between nutrition and diabetes. The reports 
of the NTEHP and by Taylor (1997) have also stressed the need for environmental 
changes to supplement medical treatment of trachoma. 
3.2.5 Services 
What health and education services are provided for children in these areas if 
they have low vision, blindness, or eye health problems? 
3.3 Field Trip 
Before the main study was undertaken in May-June 1993, a field trip to the 
Atherton Tablelands was undertaken in July 1991. The purpose was to determine the 
nature of the health and education services provided to indigenous children who had 
visual impairments in the Aboriginal communities on the Tableland area of Cape York. 
Permission was granted by the Queensland Departments of Health and Education to meet 
with school and health staff and to discuss with them the procedures for identifying and 
teaching Aboriginal children with vision problems. 
The field trip was initiated at a time when education services for Queensland 
children with disabilities were being changed from a special withdrawal model to an 
inclusive model within the community. Although specialized teachers and materials 
were then attached to regular schools in the larger population centres, no programs had 
(or have yet been) devised specifically for indigenous children with vision and eye health 
problems who live in remote communities. 
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During the same period, the delivery of health services was changed from a 
centralized service to a regional service. One of the aims of regionalization is to 
encourage independence at the regional level so that the local health professional (like 
the local teacher) takes more responsibility for the child's progress with limited access to 
the specialised resources of the larger centres. These changes in service delivery were 
taken into account when selecting items for screening vision and eye health in the main 
study as it was considered that these items could form the basis of a future screening 
program. (Note: Since the study was completed, the Queensland Govemment has made 
further changes to the Regional Health Services that are intended to give even more 
responsibility to local health personnel). 
The areas visited during the field trip were Mareeba, Cooktown, Mossman, 
Hopevale, Yarrabah, Bloomfield River, and Wujal Wujal. These are areas with a high 
proportion of indigenous people. In the 1996 census, the proportion was 95% or more 
for Hopevale, Yarrabah, and Wujal Wujal. These communities are within 300 km of 
Caims, the administration centre for the region. They can be accessed by 4-wheel drive 
vehicles more easily than the remote indigenous communities in the far north of Cape 
York Peninsula. 
- Meetings with school staff in these areas revealed that teachers had no 
guidelines for observing possible vision problems in their students and I discussed with 
them an observation check list and suggestions for modifying the classroom environment 
(see Appendix B). At several communities, I gave short inservice seminars to 
Aboriginal health and community health workers about vision screening material as 
many of them were familiar with only the Snellen chart for screening distance vision. 
Details of the meetings in each district and a description of the vision 
impairments of the children known to the Health Department are given in Appendix B. 
One finding that emerged from the trip was the poor feedback between healtii and 
education. Several children with severe impairments seemed not to be known to the 
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Education department and there were clear deficiencies in the referral process between 
health, education and parents. 
3.4 Main Study 
3.4.1 Selection of Screening Material 
The field trip had shown there were limitations in the range of vision 
screening material known and used by the Aboriginal health workers and community 
nurses. It was decided to trial material and equipment with the aim of selecting a 
screening kit which could be used in the main smdy and recommended for later use by 
health workers in remote communities. A preliminary trial in Brisbane preceded the main 
study. 
Since several flight and road transfers were involved in the study, it was 
necessary to choose material and equipment which would withstand these multiple 
transfers. There would be no possibility of repair or replacement in the communities 
visited so that factors such as strong constmction and portability were important 
considerations. These factors are relevant for any equipment intended for use in remote 
areas. 
Another consideration was ease of administration. As I was the sole 
examiner, responsible for the assessment, recording, and interpretation "of results for 
large groups of children, it was not advisable to use equipment requiring complex 
operation. This is also relevant if the screening kit is to be used in the fumre by 
Aboriginal health or community health workers. 
Along with less complex equipment, familiar settings help to ensure that 
testing procedures do not seem threatening to children. With this in mind, the possibility 
that some assessment would be given outdoors was also considered in choosing 
equipment. A final consideration was the suitability of the material for the children's 
culture and experience. The material needed to be age appropriate and not heavily 
biased towards urban or non-indigenous backgrounds. 
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A number of assessment instmments are available for assessing vision but 
they are usually used for individual testing in a chnic situation. In order to choose 
instmments best suited to the field situation, 30 Brisbane children aged 3 to 12 years, 
were assessed both indoors and outdoors with a range of tests for near and distance 
visual acuity and colour vision. Tests were only included in the trial if they were 
considered to be culturally inclusive. 
The children were recmited by the senior coach from a group of children who 
attended the first daily session of a gymnastic club at a Brisbane sport complex. The 
coach suggested this group was suitable for the trials as it was of mixed age and abihty. 
The children lived in Brisbane suburbs and although their families had a range of culmral 
backgrounds, none were of Aboriginal descent. The coach obtained parental permission 
and the assessment procedure and test material were explained to the parents. Children 
were excluded from the study if parents reported that the child was delayed with respect 
to either motor or communication development or had colour deficiency. 
The remaining 30 children were considered by the coach and parents to be 
developing at a level commensurate with their chronological age and it was concluded 
that their test behaviour would give an indication of the appropriateness of the various 
tests for the study children of a similar age range. The age and gender of the group is 
shown in Table 3.1. 
Table 3.1 Number of Boys and Girls in Test Trials at Each Age Level 
Age in Years 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
Boys 
1 
2 
1 
1 
0 
2 
0 
2 
1 
0 
Giris 
2 
1 
3 
2 
2 
3 
2 
1 
1 
3 
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3.4.2 Visual Acuity Tests for Distant Vision 
Four tests for distant visual acuity were given to the 30 children individually 
in indoor and outdoor surroundings. The screening tests were the Snellen Chart, the 
Bailey-Lovie Logman Letter Chart, the Pictorial Chart, and the E Cube. An Illiterate E 
variation of the Snellen chart was used by the NTEHP because it was considered that the 
older aboriginal adults in the traditional tribal areas would be illiterate. It was anticipated 
that the school age Aboriginal children in this thesis study would be literate, at least to 
the extent of knowing the letters in the alphabet, but it was intended that at least one test 
not requiring this knowledge, for example, the E Cube and Pictorial Chart would 
supplement the Snellen Chart. 
• Snellen Chart (Snellen, 1897 cited in Norris & Oliver, 1962) 
The person whose visual acuity is tested stands at a distance of 6 meters from 
the chart (d) and if the sixth line of letters is recognised (D) then that person's visual 
acuity is recorded as 6/6 which is considered as normal vision. Snellen fractions with D 
smaller than d (e.g., 6/4) indicate that the person can recognise the smaller letters in a 
lower row so has better than average acuity. Snellen fractions with a large D such as 
6/18 indicate poor vision as only large letters in a higher row are recognised. 
All the children 5 years and older could name the letters on "the chart. 
Although the children under five could not name all the letters they were able to match 
all the letter shapes. Different lighting conditions yielded no difference in the results 
obtained. 
* The Bailey-Lovie Logman Letter Chart (Bailey & Lovie, 1976) 
This chart follows the same principles of the Snellen chart in assessing 
distance visual acuity. It uses angular subtense in measuring tiie acuity and a logmar 
chart to calculate the results in order to show that the observer can identify stimuli a 
fraction (or multiple) of the size defined as the norm for the specified distance. Although 
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the intention is to aid interpretation of the results, the chart has been used mainly in 
clinics indoors and demands for portabihty are limited. 
The administration followed the same procedure as the Snellen chart but the 
children found that glare was a problem when the chart was used outdoors. 
• Pictorial Chart (Kay, 1983) 
The Pictorial Chart is similar to the Snellen chart in its formula and 
estimation of distant visual acuity but instead of letters the symbols are pictorial outlines 
in black on a white background. Pictures on the chart include domestic animals, toys and 
commonly used objects. The administration followed the same procedure as the Snellen 
chart with the response required being the naming of a picture or matching an object. All 
the group responded favourably to the chart although children under five had difficulty 
in naming three objects, the key, the shoe, and the teapot. The teapot was recognised 
frequentiy as a cabbage. However, matching of the objects was accurate. 
• E cube (Albini, 1885) 
The principles of this cube are similar to those that underlie the Snellen and 
the pictorial chart. One letter E is printed in its capital form on each face of the cube. 
The Es are arranged so that they can be displayed in decreasing order of size as the cube 
is turned. When a person succeeds in recognising the smallest E on the sixth face, that 
recognition is equal to line six on the Snellen chart. 
Visual acuity for distance is measured by giving the person a template of E 
and asking the person to point the template in the same direction as the E on the face of 
the cube. The accuracy of the assessment can be verified by tuming the E on each face in 
four different directions if necessary. The E cube permits verbal and nonverbal responses. 
The children were given an introduction to the E cube in a group situation 
followed by a demonstiration. In addition, the children under 5 years of age were each 
permitted one trial to allow them to manipulate the material and become familiar with it. 
Reponses were accurate and the children cooperated during the testing procedure. 
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3 A3 Visual Acuity Test Material for Near Vision 
Four tests for near visual acuity were given with each person being tested 
individually indoors. The screening tests were Maclure Bar Reading Type for Children, 
Francis Merrick Children Bar Reading Book, Sheridan Gardner Letter Test, and Bailey-
Lovie Near Visual Acuity Test. 
All material for assessing near visual acuity follows the same principles. The 
persons being tested have control of the material. They can hold the reading material as 
near to the eyes as they wish. The generally accepted distance is 25 cm. The N print size 
using N print notations where one point (Nl) equals 0.35 mm. Notations such as N5, N6, 
N8, N12, N14, N24, N36, and N48 are used for recording purposes. For example, N5 
equals newspaper print size. 
• Maclure Bar Reading Type for Children (Clarke, 1975) 
The reading material in the Bar Reading Book is based on the reading ability 
to be expected for different age groups of children. Each N print level has passages 
suitable for various age levels. This enables readers to be assessed for the N print level 
independentiy of the difficulty of the reading material. Children nine years and over were 
able to read the N5 print size while children in the age range six to eight were successful 
with the N12 print size and two of the children of five were successful reading N14 print 
size. The younger children aged three and four were not able to read the text. 
• Francis Merrick Children Bar Reading Book (Merrick, 1970) 
This book contains a continuous story and black/white illustrations, the print 
decreases in N print size as the story progresses. There is no differentiation regarding age 
appropriate reading material. Children nine to twelve responded favourably to this test 
demonstrating ability to read any N sized print. Children between 6 and 8 years had 
difficulty in reading the text irrespective of print size. Children of 5 years and under 
could not read the text. 
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• Revised Sheridan Gardner Letter Test (Sheridan, 1963) 
This test material consists of a card containing individual letters with 
decreasing N print size. The response required is letter naming or letter matching. A 
small number of children were inaccurate in naming the letters so they were asked to 
match letters of a similar size. Children 5 years and over were able to read the letters on 
the card at a distance of 25 cm while the younger children could not name all the letters 
but could match them all. 
• Bailey-Lovie Near Visual Acuity Test (Bailey & Lovie, 1975) 
The word reading chart consists of single words without relationship to one 
another. The words are arranged in lines of decreasing N print size. On this test even the 
children over the age of nine years had difficulty in reading the words on the card 
although they could read or match letters. 
3.4.4. Test Material for Colour Deficiency 
Three tests of colour deficiency were given the children during individual 
assessment. These were Test for Colour Blindness, Colour Vision Test for Infants, and 
D 15 Colour Deficiency Test. 
• Test for Colour Blindness (TCB) (Ishihara, 1990 edition) 
This test was first pubhshed in 1917 and several editions have been published 
since then. The standard test has 38 plates, 25 with numerals and 13 with pathways to be 
ti-aced by young or non-verbal persons. Abbreviated versions of the test are available but 
a complete edition was used for this study. A survey of the accuracy of various tests led 
Birch and McKeever (1993) to recommend the 38 plate edition rather than the concise 
edition or the version for unlettered persons. These autiiors concluded that the TCB was 
a highly efficient test of colour bhndness which could be used for children from about 3 
years of age. Other studies have reported that the test is the most sensitive for colour 
vision defects (Mosman & Young, 1983) with good test-retest reliability and high 
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validity (Birch, 1985; Johnson, 1992). It has also been preferred to other tests because it 
is less sensitive to viewing distance and viewing duration (Tuck, 1985; Tuck & Long, 
1990). 
On 25 white cards, dots of different shades of red and green are arranged in 
pattems so that a person with normal colour vision reports a certain series of numbers and 
a person with red-green deficiency reports different numbers in response to the same 
plates, for example, in plate two the number 8 is apparent as a red figure on a back-
ground of green dots to a person with normal colour vision but to a person with red-green 
colour deficiency this number appears as number 3, since the missing part of eight is 
made of red dots which are very slightiy different in colour from the other dots. This 
results in confusion with the dots of the green background pattem. The test comprises a 
series of ingeniously arranged plates so that in some, the figure is apparent to those with 
normal colour vision and in others, the numbers are apparent only to those with colour 
deficiency. If 17 or more plates are read correctly, the colour vision is regarded as 
normal. 
In administration of the test, the plates are held 75 cm from the person and 
tilted so that the plane of the paper is at a right angle to the line of vision and each 
response is required within three seconds. For those who are unable to read numerals, 
plates 26 to 38 are used and the winding pathway on each plate is traced by using a paint 
bmsh. Time allowed for tracing should not exceed 10 seconds. 
All the children who were 6 years or older could name the numerals correctly 
on the first 25 plates. The younger children had hmited or no success on this task but 
were able to trace the winding tines on plates 26 to 38. This demonstrates that the source 
of their difficulty was not related to vision but to problems in giving a verbal label to the 
numeral. 
• Colour Vision Test for Infants (CVTI) (Matsubara, 1957) 
This test is similar to the Ishihara but contains picmres rather than numbers. 
Plate one (flower) can be recognised by persons with normal colour vision and persons 
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witii colour vision deficiency. The pictures on plates 2 to 8 cannot be recognised by 
persons with red-green deficiency, that is, vision with deuteranoposia. Persons with red 
and cobalt-green colour deficiency, that is vision with protanopsia, cannot recognise the 
pictures on plates 2 to 5 and 8 to 10. 
Nine of the ten pictures in the test are familiar to most children (regardless of 
culture) and the names are within the vocabulary range of even young children (i.e., 
flower, rabbit, turtle, crab, flower, chook (hen), dog, fish, and butterfly). The name and 
picture of the elephant is the only one which depends more on book experience that 
everyday experience. 
The majority of the children gave correct response to all ten plates. The only 
errors were made by three girls (3 to 4 years) and six boys (3 to 7 years) who were 
unable to name the pictures of the crab and the turtle. When asked to mn over the outline 
of the pictures using a finger, however, their tracing was accurate. This demonstrated 
that the source of their difficulty was not related to vision but to a problem in giving a 
verbal label to these two pictures. These children gave correct names to all the other 
plates. 
• Standard D 15 Colour Deficiency Test (Farnsworth, 1950) 
This test requires the individual to arrange 15 different hue discs in a 
sequence through the entire colour spectmm. Conditions for obtaining valid responses 
are the use of the material in direct sunlight or the use of a fluorescent lamp supported by 
day light as this is necessary to produce the full range of reflected light from 360 nm to 
760 nm required by the eye for the appropriate cone pigments to respond. 
The children were asked to arrange the 15 discs in order of colour (a) with 
the use of fluorescent light supported by daylight, (b) outdoor in direct sunlight, and 
(c) with the use of incandescent light supported by daylight. 
The 3- and 4-year-old children could not complete the task as they had 
difficulty in understanding the instmctions. Older children were successful both outdoor 
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and indoor with fluorescent light but had difficulty in completing the blue colour 
spectmm when using incandescent light as it favoured the red end of the spectmm. 
3.4.5 Screening for Eye Health 
In addition to material for testing colour deficiency and visual acuity, 
equipment to assist in detecting eye health problems was considered. This equipment 
was for eye photography and for inspecting the outer signs of eye health. 
• Photography of eyes 
The purpose for introducing photography of the eyes as part of the vision 
screening package particularly in remote areas is to enable a non-medical vision 
screening person such as a community health worker to obtain accurate information 
easily on specific eye conditions such as ptyregia, strabismus, eyelid and conjunctival 
lesions, and to communicate more efficientiy with the eye specialist whenever deemed 
necessary. 
Cameras are commonly used in conjunction with a sht lamp to obtain 
photographs of the retina of patients with diabetes (Williams, Nussy, Humphry, & 
Thompson, 1986). It has been reported that the latest non-mydriatic cameras can be used 
by health workers or nurses after a short training period (Taylor, 1997). The set-up, 
however, is more suitable for a chnic and is not as portable or as easy to use as a 
conventional automatic camera. The purpose of using a camera in the present study was 
to examine and record efficiently but simply the extemal conditions of the eye, such as 
those related to the eyelid or pterygia. 
For this purpose several trials were undertaken to develop optimum 
photographic conditions using conventional, readily available, photographic equipment 
which can be mastered by members of the general population, which is portable and can 
be used within normal environmental conditions. 
To obtain satisfactory results seven trials were necessary which included 
modifications to the equipment and the procedures. 
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In the first trial, an ordinary camera with a 50 mm zoom lens was selected, a 
film roll of twelve exposures was used to photograph twelve pairs of eyes selected at 
random from the sample group. The photography took place in an outdoor environment. 
When the exposures were developed the photos showed the whole face. This resulted in 
relatively small size of the eyes which yielded little information. 
A review of the procedure led to the modification of the equipment by adding 
bellows to the lens. The photography of twelve pairs of eyes was repeated. This 
procedure resulted in improved size but the photograph was limited to one eye only, the 
field of vision was very restricted. 
In the third trial the bellows were replaced by an extended curve of 20 mm. 
This resulted in improved photographs of both eyes but still a restricted field relative to 
the distance and hence the size of the eyes. 
This procedure led to the change of the original 50 mm zoom to an extended 
70 mm zoom lens. The result of this modification to the equipment was markedly to 
improve photos, but distance and outdoor environment posed a problem. 
In the sixth trial the venue was changed from outdoors to indoors, the 
photography was done using a flash and by focusing on the lower eyelid of the eyes. The 
result was at this stage approximating the needs of the study. 
The final modification was to experiment with varying distances ranging 
from 90 cm to 2 m. The best result was obtained by holding the camera at a distance of 
120 cm from the eyes. 
The differing trials and modification to the camera and lens are summarized 
in Table 3.2. 
Using this equipment indoors, standing at a distance of 120 cm and focusing 
on tiie lower eyelids would produce photos of the eyes which are clear and approximately 
the same size as the eyes photographed. 
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Table 3.2 Development of Photographic Procedure 
Trials Equipment Focus Environment Results Modifications 
1 Camera with 50 mm On eyes 
zoom lens 
2 
3 
4 
5 
6 
7 
Camera with 50 mm 
lens and bellows 
Camera, 50 mm lens 
and 20 mm extended 
tube 
Camera, 70 mm 
zoom lens with 20 
mm extended tube 
Camera, 70 mm 
zoom lens, 20 mm 
extended tube, flash 
Camera, 70 mm 
zoom lens, 20 mm 
extended tube, flash 
Camera, 70 mm 
zoom lens, 20 mm 
extended tube, flash 
On eyes 
On eyes 
On eyes 
On eyes 
Lower eye 
lids 
Lower eye 
lids, at 
distance of 
120 cm 
Outdoor 
Outdoor 
Outdoor 
Outdoor 
Indoor 
Indoor 
Indoor 
Whole face with 
small photos of 
eyes 
Use bellows 
attached to lens 
zoom for 
enlarged eyes 
Focus on one eye Replace bellows 
only with extended 20 
mm tube 
Restricted field of Replace 50 mm 
vision to 70 mm 
extended zoom 
lens 
Improved field of Use of flash 
vision, semi closed 
eyes 
Good results, not 
well focused 
Focus on lower 
eye lids 
Very good results Experiment with 
could be enlarged different 
for better distances of 90-
information 200 cm 
Excellent, clear, 
approaching actual 
size of eye 
• Slit lamp or biomicroscope 
The sht lamp is a powerful microscope which enlarges the tissues in the parts 
of the eye. It consists of a light beam which illuminates the eye and a microscope which 
permits the user to examine an enlarged microscopically illuminated eye. The lamp 
focusing beam in conjunction with the lens shows thin sections of eye tissue similar to 
using a conventional microscope for slide studies in pathology. 
The slit lamp shows living tissues, hence the name bio (living) microscope. It 
is a valuable aid to the examination of the eyes because it permits the examination of 
Uving tissue without touching or extracting tissue as is often required for pathology. A 
non-medical examiner needs to gain competency in handling the slit lamp and 
interpreting what is observed. 
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The slit lamp enables the eyelids, the eyelashes, the comea, the sclera, the 
conjunctiva and tiie inside front portion of the eyeball, the iris and the lens of the eye to 
be examined. 
Until early 1800s the only adequate source of illumination for the 
examination of the eye was daylight. By the end of the last century, the advantage of 
white light magnification was recognised but illumination did pose problems which 
could have led to the demise of the procedure. The improvements that followed included 
a common axis of rotation for the microscope and sht light beam although the machines 
were cumbersome to use and transport. In recent years, the design of the slit lamp has 
been refined further with regard to the discrimination and classification of the 
observations and the physical features of the equipment (e.g., portability and ease of 
use). The steps which contributed to the development of the present day slit lamp are 
summarized in Table 3.3. See Tate and Safir (1988) for further details. 
The slit lamp used in this smdy was portable. The three basic parts of the 
lamp were: 
• a microscope through which the eye is observed, 
• the illumination system, special features which give the instiiiment its 
name, and 
• a mechanical system which supports the other two parts in a way which 
facilitates usage. 
The slit lamp and the way in which it was to be used was demonstrated to the 
children. They were shown the slit lamp and its parts were explained by relating them to 
the components and functioning of a microscope. The children were encouraged to ask 
questions about the lamp and how it worked. The gymnastics coach and his assistant 
helped to demonsti:ate the behaviour required during an examination. The sht lamp was 
placed in the centre of a narrow table 30 cm in width. A swivel chair was used to make 
any height adjustments necessary. The person being examined and the examiner sat face 
to face across the table. The examiner moved the apparatus towards the person who was 
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Table 3.3 Development of Slit Lamp 
When Who 
1987 
1987 
1911 
1916 
1937 
1950 
What 
1800+ 
1823 
1863 
1863 
1863 
1881 
1885 
1885 
1891 
1897 
Himly & Mackenzie 
Purkinje 
Helmholz 
Von Graefe 
DeWecker 
Abbe 
Seidentopf 
Koeppe 
Aubert & Greenough 
Czapski & Schatz 
1936 Zeiss 
1970-
Value of oblique condensed focal illumination. 
Hand held lens to magnify details of the iris and a second hand held 
condenser to provide strong oblique illumination. 
Use of focal illumination on studies of the accommodation of the eye. 
Condensed focal illumination for the examination of the capsule and 
the lens. 
Devised a portable ophthalmoscope which combined small monocular 
microscope with an attached condensed lens. 
Devised a mono-objective binocular microscope. 
Modified the ophthalmoscope with some modest stereoscopic effect, 
used a beam splitter to permit binocularity. 
Used to microscope (orthobitumi of zeiss) for fundus examination. 
Developed a stereoscopic microscope. 
Modified the design to include durability (basic features of modem 
microscope). 
Enhanced the mechanical aspects, for example, use of a revolving 
disk yielding easy alteration in magnification. 
Introduced a diffuse light source mounted on a curved rail. 
First presentation of a slit lamp, its optics and application. Improved 
to a satisfactory level the illumination of the anterior segment of the 
eye. 
Combined Czapski microscope and Gullsu-and lamp and using Nemst 
glower, constructed the Henker arm allowing the beam projection to 
the eye from varying angles. 
Introduced various alternate light source tube to prevent scattering of 
the rays from the light path. 
Introduced the addition of a cylindrical lens for better focussing. 
Marketed a universal slit lamp successfully. 
Developed the first lamp in which the vertical and horizontal 
adjustments for both the lamp and the slit beam by which they were 
combined to a single unit. 
Introduced the Comberg slit lamp with a vertical illumination system 
and a common swivel axis for the lamp and slit beam system. 
Introduced the model 360 with an added joy stick. 
Developed a new optical principle for the biomicroscope, the first 
practical photo slip lamp, forerunner of the Zeiss slit lamp series, first 
lamp in which the illumination could pass in firont of the 
biomicroscope during viewing, and a rotary magnification changer 
(gallian principle). 
Refinements of the model of the slit lamp including classification. 
Pardo 
Lucanus 
Gullstrand 
Henker 
1916-
1921 
1926 
1928 
1933 
Kohler, Vogt, 
Birkhauser, Elder 
Theil Koeppe 
Roby 
Baush & Lamb 
Goldman 
Goldman 
Littman 
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instmcted to look straight ahead through the microscope. The examiner was then able to 
observe the eyelids, eyelashes, slits of the comea, the iris, and the lens of the eye. Each 
child was given a turn at being the examiner by looking through the microscope. This 
opportunity made the children familiar with the procedure and more confident when 
being assessed. There were no refusals and all the children cooperated during the 
examination. 
No eye problems were detected when the sample group of children were 
examined after their initial introduction to the procedure. 
3.4.6 Final Composition of Screening Kit 
• Various charts for measuring visual acuity "which suit individual 
needs 
Distant vision. The Snellen chart was selected for children who can read, 
write, and communicate verbally. The use of this chart for children who can read the 
Roman alphabet avoids cultural bias. The dimensions of the chart make it portable. It is 
suitable for use in indoor or outdoor lighting conditions in the person's natural 
environment. On the other hand, the Bailey Lovie chart with its glossy surface renders it 
unsuitable for use outdoors and for the purpose of this study. The physical dimensions of 
the test, three times the size of the Snellen, is also a disadvantage. 
For young children and those unable to read, the Pictorial chart was selected 
as it fulfills the same requirements as the Snellen chart. The E cube was also included in 
the kit but reserved for verification or indecisive circumstances. It has a special 
advantage for children who can neither read nor communicate verbally. 
A pinhole test was also selected in order to discriminate between loss of 
visual acuity due to an error in refraction and loss due to another medical cause. It was 
intended that it would be used when children showed low visual acuity when screened 
for distant vision. 
Near Vision. The Maclure Bar Reading Type for Children was selected as 
the most suitable test for children aged six years and older who can read. The Sheridan 
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Gardiner Letter Test Card was selected for children who are less proficient in reading but 
who know the letters of the alphabet or who can match letters. 
Although the Francis Merick Children Bar Reading Book and the Bailey 
Lovie Near Visual Acuity Test were suitable for older literate children, neither was 
included in the kit because of the difficulty of distinguishing between errors caused by 
reading problems and those due to visual problems. 
• Pinhole, to eliminate refractive errors as a cause of poor visual acuity 
• Tests to screen colour vision deficiencies 
It seems that the D 15 Colour Vision Test is more suitable in a clinical 
situation than in the field. Apart from the need for fluorescent light if it is used indoors, it 
has a number of components to carry and take care of during travel. On the basis of the 
test results and these practical considerations, it was decided to use the Ishihara Test for 
Colour Blindness and the Colour Vision Test for Infants for colour vision screening. 
• A camera to photograph external eye disease and eyelid problems 
Photography of both eyes was chosen for documentation of extemal eye 
disease. A conventional Pentax spotmatic F camera with 70 mm extended zoom lens, a 
20 mm extended tube, and a flash were included in the screening kit. Using this 
equipment indoors, standing at a distance of 120 cm and focusing on the lower eyelids 
produces photos of the eyes which are clear and approximately the same size as the eyes 
photographed. The portability of the equipment, the ease of use, and the objective record 
of the physical characteristics are desirable features of these photographs. 
• A slit lamp to examine the cornea and anterior chamber, and exclude 
cataract 
There are several reasons for including the portable slit lamp in the screening 
kit. The use of a sht lamp to examine the eye health of children is non intmsive. 
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Children are likely to cooperate and participate more readily because there is no need for 
medication to the eyes or physical contact between the examiner and child. 
The compact size of the portable slit lamp enables easy transport of the 
instmment to and from remote areas . Also, the portable features allow tiie observation of 
tiie eyes in a familiar and less threatening physical environment. Anotiier advantage is 
that the use of the slit lamp and the recording of the findings could be taught to para-
professionals to extend eye screening and examination in remote areas. The findings 
provide non intmsive information about eye health which can be communicated to a 
speciahst for evaluation. 
• Portability 
The equipment and materials could be transported in two compact parcels, 
hi one, the slit lamp was housed in a 40 x 30 x 20 cm carry case. The other was a 
medium size back pack carrying the other test materials. 
3.5 Questionnaires Regarding Identification and Referral Practices 
Discussions during the field trip had suggested that there were some 
deficiencies in the process of referral between personnel from the Departments of 
Education.and Health, yet the referral system between health and education services is a 
vital hnk in the delivery of education services to children with vision problems. In order 
to clarify whether these deficiencies were also characteristic of urban regional services, 
short questionnaires about identification of visual impairment in children and referral 
practices were designed for community nurses and teachers (see Appendix C for sample 
questionnaires). These were completed by the seven nurses responsible for Children's 
Community Health Services in the base areas of Brisbane North, one of the two Brisbane 
Regional Health Authorities, and by teachers undertaking a postgraduate course in 
Education at a Brisbane University (n = 71). 
The Regional Health administrator in Caims was approached and agreed to 
distribute the questionnaires to community nurses and teachers of schools in Far North 
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Queensland. Responses were received from nine community nurses whose Regional 
Health Authorities (Tableland, Peninsular and Torres Strait Islands, and Caims-based 
Flying Doctor Service) covered the schools in Far North Queensland and 20 teachers 
from schools in this area. 
3.6 Aboriginal and Torres Strait Island Population in Australia 
Estimates of the number of persons of indigenous origin, living in Australia 
at the time of European settlement in 1788, vary from 200,000 to 750,000 but by the 
time of the 1911 Census, the estimated population had fallen to about 31,000. This 
decrease has been attributed to deaths through violent confrontations with the European 
settiers, disease, poor healtii, and malnutrition (Gray & Smith, 1983). 
The method of estimating the Aboriginal population has not been consistent 
over time. Although collectors were encouraged to gather as accurate an estimate as 
possible (Evans, Kahles, & Bate, 1993), from 1911 to 1966, the Australian Census did 
not include full-blood Aboriginal people in tiie final count. Section 127 of the 
Commonwealth Constitution (repealed by the 1967 referendum) had stated: 
In reckoning the numbers of people of the Commonwealth, or of a State or 
another part of the Commonwealth, aboriginal natives shall not be counted. 
The situation was different for Torres Sti-ait Islanders. Prior to 1947 they 
were regarded as Aboriginal and not counted in the Census but they were included in tiie 
count in 1947 as Polynesians and in 1954 and 1961 as Pacific Islanders. This changed 
again in 1966 when they were once more classified as Aboriginal and excluded from tiie 
Census count that year. 
The first Census after the referendum of 1967 was conducted in 1971 and a 
question was asked for this Census and in later years as to whether the person was 
European, Aboriginal, Torres Strait Islander, or other. The person responding to the 
question is not given a definition but the Commonwealth Govemment adopted the 
following definition in 1978: 
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An Aboriginal or Torres Strait Islander is 
- a person of Aboriginal or Torres Strait Islander descent who identifies as 
an Aboriginal or Tortes Strait Islander and 
- is accepted as such in the community in which he or she lives. 
In recent decades, an increasing number of persons have been identified as 
indigenous (of Aboriginal or Islander descent) and between 1986 and 1991, the Census 
found that the indigenous population had increased to 265,460 (at a rate of 3.1% a year). 
The observed increase is attributed in part to improved enumeration procedures and 
partly to a greater willingness for respondents to identify tiiemselves as of Aboriginal or 
Island descent. 
Those who have a high degree of Aboriginal ancestry and who have retained 
closer links with the traditional way of life still live in remote settiements whereas the 
majority of other Aboriginal people live in more urban areas. According to the 1991 
census information, about 27% of the indigenous population are located in major urban 
areas (with more than 100,000 persons) and 41% live in other urban centres (from 1,000 
to 99,999 persons). Although most indigenous people, like other Australians, live in 
urban areas, nearly one third of the indigenous population lives in communities with 
fewer than 1,000 inhabitants, about 13% in mral localities with 200 to 999 persons and 
19% in areas with fewer than 200 persons. The latter include remote traditional 
settlements and outstations. 
Most Australians hve in New South Wales (NSW) and Victoria but the 
indigenous population is largest in NSW and Queensland. Preliminary data from the 
1996 census show that more than half (55.8%) the indigenous population lives in those 
two States (Australian Bureau of Statistics, 1998). The Torres Strait and tiie ATSIC 
Cooktown region in far north Queensland had the highest proportion of indigenous to 
total regional population, 77.4% and 42.4% respectively. 
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3.7 Selection of Communities in the Study 
The study was undertaken in five communities on Cape York Peninsula and 
in one community on a Torres Strait Island. The communities selected were: Lockhart 
River in eastem Cape York Peninsula, Bamaga adjacent to the northem tip of Australia 
and Thursday Island in the Torres Strait, Coen township inland, Aumkun and 
Pormpuraaw communities in westem Cape York Peninsula (see Figure 3.1). Bamaga and 
Thursday Island are largely Torres Strait Islander communities whereas the others are 
predominantiy Aboriginal communities. 
These communities were selected because they are remote from cities and 
towns, isolated through distance and weather conditions, composed mainly of indigenous 
people and lack ready access to specialist medical or other eye care centres. The regions 
are 3,000 km from Brisbane, the capital city of Queensland, and up to 1,500 km from 
Caims, the regional administration centre for ATSIC programs and health services. 
A short description of the physical environment and the history of the 
communities participating in the study is provided in order to foster a better 
understanding of their current circumstances. The details regarding my own travel 
arrangements are also included in the Procedure section as they indicate the usual 
transport routes (sometimes circuitous) for travel between communities and give an 
indication of the accessibility or otherwise of each community. 
Because the history of some of these communities is not readily available in 
the literature, information was gained not only through the literature (e.g., Kidd, 1997; 
Moore, 1979; Singe, 1989) but also (a) by interviewing members in each community 
including council members, community health workers, teacher aides, and school 
janitors; (b) through meetings with members of the Foundation for Aboriginal and 
Islander Research Action (FAIRA), a non-govemment body based in Brisbane, 
Queensland, founded in 1977 as an Aboriginal research instimte and funded by various 
churches throughout Queensland; and (c) from data supplied by ATSIC, the Federal 
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Government's principal agency for providing policy advice on Aboriginal and Torres 
Strait Islander issues. 
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Figure 3.1 Map of Cape York, Far North Queensland 
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3.7.1 Cape York Peninsula 
Cape York Peninsula is bounded by the Gulf of Carpentaria to the west and 
the Great Barrier Reef and Coral Sea to the east. The westem side of Cape York 
Peninsula extends from the Northem tip to the Staaten River in the south. This shore line 
tends to be flat, with low sand dunes and grassy plains, grading gradually through hills 
covered in tropical woodland. To the east, north of Cape Melville, the coastal range 
mnning parallel to the East coast and parallel with the Great Barrier Reef gives way to a 
flat, sandy but stone capped ridge mnning through the Peninsula. This ridge gradually 
decreases in elevation until it reaches Cape York, the northem tip. 
Water is plentiful with rivers flowing to tiie coasts from both sides of the 
range down the entire length of the region. The vegetation is prolific by nature with trees, 
shmbs and grasses. Some trees bear edible fmit. Seafood is plentiful and seems to be 
easily caught. 
Cape York Peninsula is sparsely populated with a number of cattie properties 
or stations and several communities of indigenous people. Although Aboriginal tribes 
occupied separate territories around Australia before the arrival of European settiement, 
a UNESCO description in 1953 noted that at that time, tribal life was preserved only in 
remote parts of Cape York, Northem Territory, Central Australia, and Westem Australia. 
The following extract from an editorial in The Queenslander in 1880 (cited by Kidd, 
1997) throws some light on why and how the Aboriginal tribes in Cape York preserved 
their independence. 
... the case in the North, where the blacks are more determined, better 
armed, and have more mountain and scmb retreats than in other parts of the 
colony. In the Cape York Peninsula the race conflict has hardly diminished 
in intensity since the whites began it by robbing and shooting the blacks on 
the occasion of the first msh to the Palmer ... Consequently there is no part 
of Queensland in which more European lives have been lost, or where the 
bush is so thoroughly unsafe for the single traveller ... (pp. xvi-xvii) 
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3.7.2 Torres Strait Islands 
The original Torres Strait Islanders were ethnically related to the 
Melanesians of the South West Pacific and distinct from the Australian Aborigines 
(Nicholson, 1996). It has been recognised that there are cultural and lifestyle differences 
from the Aboriginal population and those living on the Islands have sought greater 
autonomy from ATSIC as a first step towards full autonomy. As a consequence, the 
Commonwealth govemment established the Torres Strait Regional Authority in 1994 as 
a separate body from ATSIC. The Torres Strait Regional Authority Area includes two 
communities on Cape York peninsula, Bamage and Seisia, as well as the islands in the 
Torres Strait. There are more than 100 of these islands but only 20 or so have enough 
water to allow permanent settiement. The 1991 census recorded 5,397 Torres Strait 
Islanders and 220 Aboriginal people in the Torres Strait Regional Authority Area 
(ATSIC, 1994). These were outnumbered by the number of Torres Strait islanders who 
have settied in other parts of Australia. 
3.8 History of the Communities 
3.8.1 Lockhart River 
Lockhart River community is 650 km up north from Caims'on the east coast 
of Cape York Peninsula. It developed from an Anghcan mission estabhshed in 1924 at 
Orchid Point on Lloyd Bay, formerly a centre for the sandalwood trade. When the 
second worid war broke out, all the Europeans left Lockhart, and the Aboriginal people 
were advised to go back to the bush and fend for themselves. The mission was re-
established in 1947, and its stiiicture changed from a series of sub-villages (representing 
tribal groupings) to a single settiement. 
After much controversy regarding funding and administration, the Anghcan 
church handed tiie mission over to the Queensland Government in 1964 (Kidd, 1997) 
and the govemment decided to close Lockhart and move all the people to Bamaga, in the 
far north of Cape York. The people in Lockhart refused to move to Bamaga but the 
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govemment insisted on moving tiie site of the settlement to near the Iron Range airstrip. 
This move, in 1971, took the settiement from a reasonably neutral locality to one owned 
by tiie Umpila people, a major group in the current community, and from a traditional 
beach location to one further inland, 2 km from the river. Some friction and discontent 
resulted and these continue. There has recentiy been a move by some Lockhart people to 
re-settle the old mission site. 
There are about seven different groups or people at Lockhart community. 
The Umpila, Umbindhamu, Uutaalganu, Kaantju, Kuuku-Yaiu, Kuuku-Yani, and 
Kurgathen with relatives at Bamaga. There are about five hundred residents at Lockhart 
communities but at times this number increases to around six hundred with relatives 
visiting from other communities. Some of those visits can last for over six months. 
3.8.2 Bamaga 
Bamaga is 20 km from the tip of Australia where the Pacific and the Indian 
Ocean meet. Its population is predominantiy of Torres Strait origin. The community 
consisted originally of Aboriginal people who had been sent there by the Department of 
Native affairs in the 1920s. After the second world war, in 1948, they were joined by a 
large group of Saibai Islanders who had left Saibai after being devastated by a tidal 
wave. Led by a male chief called Bamaga the Saibai Islanders lived briefly at Muttee 
Head until the new settlement was properly established. In the 1950s the population of 
Bamaga grew and it became the administiative centre including health and education for 
five communities namely Injinoo, Umagico, New Mapoon, Red Island Point (Siesia) and 
Bamaga itself Reflecting their respective populations, the latter two communities are 
now included in the Torres Strait Regional Authority Area whereas the other three are in 
the ATSIC Cooktown region. 
Injinoo is a settlement founded in 1913 by the Northem Cape York 
Aboriginal people on their own initiative, led by AlUck Whitesand from the Wuthathi 
tiibe. The settiement had an elected council and supported itself through fishing. By the 
end of the second world war there was a considerable military presence in the area 
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including an airfield (now known as Bamaga airport, 40 km from Bamaga) and from 
then onwards people from various Torres Shrait Islands particularly from Saibai began 
moving into Injinoo, Mutee Head, and Red Island Point. At the same time the 
Queensland Department of Native Affairs took control of the area and in 1948 created a 
reserve and Bamaga became the administrative centre. In the 1960s two more settiements 
were created namely New Mapoon and Umagico (or New Lockhart) to house Aboriginal 
people whom the govemment either had the intention of evicting, as in Lockhart River, 
or had already evicted, as in Mapoon. 
Mapoon was originally a Presbyterian mission estabhshed in 1891 at Port 
Musgrave, on the western coast of Cape York, north of Aumkun. In the 1950s bauxite 
was found and mining leases over Mapoon reserve were granted to Comalco and Alcan 
mining companies. In 1962, the mission closed formally and most of the residents were 
moved to New Mapoon. 
Each of the five communities has relatives living in other communities or 
townships on Cape York Peninsula. Bamaga itself has Wuthathi, Yadgaigana, and 
Anggamudi people living there. The Anggamudi, who mainly live at New Mapoon, 
originate from five groups namely Angamuthi, Utudhanamu, Atampaya, Uradhi and 
Utangikwathiys. These five groups speak the same language, the Uradhi language. 
3.8.3 Thursday Island 
Thursday Island is a small island, three kilometre by one kilometre, and is a 
commercial and administrative centre for the Torres Strait Islanders. 
In 1877 the Queensland govemment established its Torres Strait 
administrative base at Thursday Island. By late 1880s, a town had developed, and its 
function as the distribution point for freight and passengers going to and from other 
islands had been established. Thursday Island also became the busy centre of the 
pearling industry, with boat building and repair facilities as well as on shore 
accommodation for luggers employing about 1,500 crew members. 
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In 1942 after the bombing of Horn Island (just 20 km of Thursday Island) the 
entire Thursday Island civilian population was evacuated mainly inland in the far north 
of Cape York Peninsula. At the end of the war many battalion veterans remained on 
Thursday Island, employed as administrative officers with agencies involved in the 
Torres Strait Islands administration. By the late 1980s a third (1,735 out of 5,400) of the 
Torres Strait Islanders were living on Thursday Island. As the population of the island 
grew, various agencies including the Island Coordinating Council, the Islanders Board of 
Services and Industry, media (Radio 4TI and the Torres News newspaper), a hospital, 
and a high school have been established. 
3.8.4 Coen 
Coen is situated at Coen River 400 km north of Caims and 150 km inland 
west of Lockhart River, near Rokby National Park and Archer Bend National Park. Coen 
is an integrated township of Europeans and Aborigines where the Aborigines are a 
majority. These are mainly Wik and Lamalama people, relatives of the people of 
Aumkun. There are about 400 people residing in Coen township and its immediate 
vicinity. 
Although Coen did not develop from a mission settiement as many of the 
other communities did, there is a strong Uniting Church influence in the health service as 
the hospital is one of the Presbyterian Frontier Hospitals conceived as part of the 
Reverend John Flynn's "mantie of safety." 
3.8.5 Aurukun 
Aumkun was the third mission established on the Westem Cape York (at 
Archer Bay) by Moravian missionaries for the Presbyterian church. When it was 
estabhshed in 1904 it had very few residents, but many casual visitors. Most of the 
Aborigines at the mission were of the Wik people from south of the Archer river. The 
Wik people originate from ten groups or clans namely: Wik-Ompom, Wik-Muugkana, 
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Wik-Paacha, Wik-Thinta, Wik-Ngathara, Wik-Epa, Wik-Meiunha, Wik-Ngathana, Wik-
Nganychara, Wik-Liyanh. 
At Aumkun there are between 600 and 700 residents but this can increase to 
800 by relatives visiting the region and staying with other members of the clan. 
Unlike otiier missions on Cape York, there were no forced removals of 
people from other parts of the regions of the state to Aumkun. Aumkun was situated near 
a huge bauxite deposit. In 1961 Comalco mining company tried to have people moved 
from the nortii of Archer River (at Weipa) to Aumkun to make available land for mining. 
In the late 1960s prospecting began on the Aumkun reserve. In 1975, despite a number 
of years of strenuous protests by the Aumkun people, the Queensland govemment 
passed a Bill authorising mining on the reserve. 
About the same time, people began establishing outstations and moving out of 
Aumkun. In response to this development and the protests against mining, the community 
was placed under direct State Govemment mle. In 1978, Aumkun was degazetted as an 
Aboriginal reserve and the Aboriginal people were given a 50 year lease on the land. The 
administration was placed under the Local Govemment Act, with a shire clerk and other 
European staff, who became in time under the control of an elected Aboriginal Council. 
Hunting and gathering rights were preserved but the council could not sell or subdivide 
tiie land or hold freehold title to any area. The Crown retained mineral rights. In Kidd's 
(1997) view, the Act gave neither land security nor self-management. 
3.8.6 Pormpuraaw 
Pormpuraaw (originally known as Edward River mission) is a former 
Anglican mission on the Edward river on the south westem coast of Cape York 
Peninsula south of Aumkun estabhshed in 1938. Prior to 1938, there was a single 
settiement for all of the people south of the Holroyd river (those to the north were at 
Aumkun). In 1964 a tropical cyclone destroyed most of the mission, and State 
Govemment funds were used to rebuild it. In 1967, while rebuilding the mission, the 
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church handed tiie control of the settiement to the Queensland Department of Aboriginal 
and Islander Affairs. 
There are about 400 people living at Pormpuraaw of different tribes or clans 
including Thaayorre, Wik, Bakanh, Yir Yoront. This causes many disputes and divisions 
among the residents of Pormpuraaw. 
In 1973 a commercial crocodile farm was established at Pormpuraaw, one of 
many of a series of similar enterprises around Australia and one of the few that survived. 
3.9 Procedure 
In November, 1992, the Austrahan Institute of Aboriginal and Torres Strait 
Islander Studies (AIATSIS) awarded a grant of $6,335 to cover the cost of airfares and 
living expenses for a 6-week study during 1993. The grant was awarded with the 
condition that parental consent be based on a clear appreciation of the research and their 
right to refuse permission. 
Prior to visiting each community, letters were forwarded to each community 
council to give information about the nature and purpose of the research and to seek 
permission to enter the community and reside there briefly (see Appendix C for a sample 
letter). The By-Laws require any person entering and staying in the Aboriginal 
community to gain permission from the council. I had previously been"employed by the 
Department of Education of the Northem Territory when I developed education 
programs in Amhem Land, Tennant Creek, and Alice Springs regions for children with 
vision impairments. Many of these children were Aborigmal and I had been granted a 
permit to enter all Aboriginal lands. This was known to AIATSIS. My letter to tiie 
councils referred to my previous experience so that they would have more confidence in 
my study. Coen and Thursday Island are open communities so that permission to enter 
was not required but I wrote to these councils also as I wished to have full community 
cooperation. 
Letters were sent to principals of the schools in each community outiining the 
study, the particular needs for the study, and seeking their cooperation and assistance. 
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A letter was forwarded to the Peninsula and Torres Strait Island Regional Health 
Authority, seeking cooperation and the assistance of community health workers. My 
initial field trip had given me the opportunity of meeting some of the medical staff and 
community health workers of the Authority. As I had given workshops to demonstrate 
my screening procedures to the health workers, they were familiar with my aims. 
The community councils. Regional Healtii Authority, and schools gave 
approval so fulfilling the requirements of AL^TSIS, the Department of Education and 
Department of Health in Queensland. Etiiical clearance was granted by the University of 
Queensland. All tiie communities had fax machines so faxes were used to prompt any 
late permissions. 
The screening took place at the communities during mid-April to mid-June 
1993. This period was chosen because because during these months it is the dry season 
in North Queensland which facilitates access to the communities. Travel to the 
communities by air is possible and movement within the community is manageable. The 
other reason was school calendar convenience when the children are at school. This 
provided a large sample and the visual screening could be carried out in an environment 
familiar to the children. 
3.9.1 Itinerary 
Caims, a tourist city in north Queensland and the major city south of Cape 
York, was tiie base for flights to and from the communities because all commercial air 
tiansport to the settiements on Cape York radiates from Caims. Travel was by a 
commercial eight seater two engine plane. 
The flrst leg of the trip was to Lockhart River where six days were spent, 
staying at the hospital. I then retumed to Caims as there was no direct air travel from 
Lockhart River to any of the otiier communities. The second trip was from Caims to 
Bamaga where I spent six days screening the younger children during school hours and 
the older ones after school. While in Bamaga, my accommodation was in the Bamaga 
college dormitories. 
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The third location was Thursday Island in the Torres Strait travelling by sea 
from Bamaga on a passenger barge for a joumey of 70 minutes. The duration of my stay 
at Thursday Island was one week with accommodation at the Jardine Tourist Motel. 
Screening was undertaken every day at the school from early moming to late aftemoon. 
A trip of 10 minutes on a second barge took me to the airport at Hom Island, the airport 
for Thursday Island, for a flight back to Caims and then from Caims to Coen. The stay at 
Coen was five days at the Coen Homestead. 
The fifth location was Aumkun, a half hour flight from Coen. The stay at 
Aumkun was five days long with accommodation in a caravan on the school grounds. 
The retum trip to Caims was a 90 minute flight from Aumkun by a two engine 25 seat 
plane. The last leg of the trip was an hour and 50 minutes flight from Caims to 
Pormpuraaw where five days were spent staying at the school guest house. 
3.9.2 Parental Permission 
Parental permission was obtained in a different way in each of the 
communities visited, as each community has evolved its own acceptable way of 
disseminating and collecting information. Before seeking signed permission from the 
parents, on arrival at each community I called at the Community Council office to 
enquire about the best way to obtain the parents' signatures. The responses varied and 
I acted according to each Council's advice. 
At Lockhart River, parental permission was sought through the usual school-
home communication methods. At Bamaga, permission was obtained by the principal of 
the school through direct contact with the parents and on Thursday Island, a leading 
member of each family signed a permission form for all the members of his/her family. 
A visit to each child's home accompanied by the teacher aide who is a member of the 
community was necessary at Coen. Aumkun was different, a representative of each clan 
gave permission for the children of his/her clan to participate. At Pormpuraaw it was 
necessary to visit each child's home. I was accompanied by the school janitor who was 
well known to the parents. He was very helpful and provided transport via the 
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community council four wheel drive. Parental permission was obtained for all children 
except one at Lockhart River whose parents did not want the child to participate. 
3.9.3 Assessment Procedure 
Vision screening consisted of visual acuity for near, visual acuity for 
distance, and the pinhole wherever necessary. The vision in the right eye, the left eye, 
and both eyes was screened to detennine the measurement of visual acuity. In addition 
to visual acuity, colour vision and eye health of each participant was assessed. 
Photographs were taken of the eyes and the slit lamp was used to examine the eyelids, 
comea, lens, and anterior chamber of the eye. 
The assessments were individual and mainly conducted indoors. The teacher 
aides assisted in organising the children. The assessments were given in the presence of 
the community health worker who was also a member of the community and well known 
to the children. Any children who needed further attention were referred to the local 
hospital/clinic and the parents and teachers were informed. The photographs of the eyes 
were shown later to an ophthalmologist in Bnsbane to verify my conclusions about 
eyelid conditions. 
CHAPTER FOUR 
RESULTS 
The study was limited mainly to children of primary school age because four 
communities lacked provision for secondary schooling and time constiaints made it 
difficult to include secondary school children in the other two communities. In addition 
to the primary school students, children in preschool classes were included in all but tests 
of near vision. These tests required more time to allow matching of letters so were 
usually included only if other indications (e.g. poor distance vision) suggested they were 
needed. 
In a number of communities, the person from the community who was my 
contact confirmed that some children who were regarded as indigenous were of part-
European or Asian descent. I included these children and non-indigenous children in the 
acuity screening for ethical reasons but limited the other assessments to those indigenous 
children who were not of mixed descent. The results and discussion presented in this 
thesis refer to these traditional indigenous children. 
4.1 Schools 
The first community visited was Lockhart River. The approach to the school 
is via an uneven dusty road. The first building inside the school is the administration 
building which consists of four rooms with a veranda mnning the length of the four 
rooms. The classroom area consists of two-storey buildings separated by a large covered 
area with toilets at one end and the canteen at the other end. There is an open area witii 
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playground equipment that appeared to be in need of replacement or repair. The 
equipment was on bare, dusty and uneven ground with only two spreadin^^ trees to 
provide shade over a small area of the playground. 
The exterior of the building showed the effects of the tropical sun and was in 
desperate need of a fresh coat of paint but the seven classrooms were clean. Some 
fumiture needed refurbishing but the general appearance and fumiture arrangements 
were similar to those in other Queensland classrooms. The posters, illustrations, and 
teaching material were also similar to other schools in Queensland. This is not surprising 
as the basic curriculum prescribed for the children is the same as that prescribed for any 
Queensland school. 
The staff consisted of the principal and four teachers, all of European 
descent. The three teacher aides were Aborigines from the Lockhart River community. 
One of the aides told me they had no training and their duties were set according to 
teacher request. 
The number of children screened at the pre- and primary school was 55 (22 
males). Of these, one male and one female were screened for acuity but their results were 
not included in the analysis because they were of part-European descent. Another female 
was excluded from the screening at parental request. 
One girl, three years old but not enrolled at the preschool, had severe visual 
loss from birth due to hydrocephalus. The mother suffered from syphilis serology and 
was identified as having positive chlamydia during pregnancy. The child had been 
identified as having severe visual impairment by both health and school but no early 
education intervention plan had been offered. The mother's efforts to obtain early 
education via a support service were unsuccessful. 
The second community visited was Bamaga. A bitumen road leads up a hill 
to the school which has a magnificent open outiook of green trees and grass covered 
hills. The school is brick and similar to Queensland primary schools constmcted 
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elsewhere in the same period (post Worid War 11). It consists of thirteen classrooms, a 
typical library, one covered area for assembly, and three covered areas for recreation. 
All the teachers, thirteen in number including the principal, were of European 
descent. There were also five teachers known as community teachers who were of 
Islander descent. Four teacher aides were Aborigines and three were Islanders. All the 
teacher aides and the community teachers were from the local community and none of 
them had received any recognised form of training. The community teachers moved to 
Australia from islands in the Pacific where they were teachers for their island 
communities. Their qualifications are not certified for registration as a teacher in 
Queensland. 
The basic curriculum was the same as that of any other school in Queensland 
although there was a community teacher who taught the traditional songs and dancing of 
the Torres Strait throughout the school. 
The lawns and playground were well kept, tidy, and free from mbbish. 
There were 34 children at the pre- and primary school whose vision acuity 
was screened but excluded from the analysis. There were 64 females and 51 males in the 
final sample but of these 15 preschoolers (5 males) were not tested for near vision. 
- In addition to the children, five adults associated with the college that was 
my residence asked me to screen their vision. One adult indigenous female, the 
dormitory-parent for girls, was assessed as having eye health problems and a visual 
acuity loss warranting further investigation. This adult remarked that her vision "was not 
as good as it used to be" but tiiat she had not been to see anyone about it. 
The third community visited was Thursday Island, north of Bamaga in the 
Torres Strait. The school and its surroundings are similar to any large school provided by 
the Department of Education in Queensland. The basic curriculum is the same as in the 
rest of Queensland although the art and craft curriculum includes some skills and 
knowledge of Islander art. The children screen print T-shirts for sale to tourists and the 
population on the island. The designs feature island motifs and messages. 
120 
The staff consisted of 15 teachers, all of European descent including the 
principal. There were six community teachers and seven teacher aides, all of Islander 
descent. The school has also an Islander guidance officer. All the community teachers 
and teacher aides are pennanent residents of Thursday Island. The guidance officer was 
onginally from Papua New Guinea but is now a permanent resident of Thursday Island. 
A large number of children were of part-European or Asian descent but there 
were 252 children in the study sample, 114 females and 138 males. Of tiiese, 17 
preschoolers (10 males) were not tested for near vision. 
I noticed, while engaged in conversation with another, that one male adult 
Islander had a very obvious large pterygium on his nght eye. I turned to him and said 
"do you know that you have a problem with your right eye?" He responded "Oh you're 
the lady who is looking at the eyes of the children. I can see perf-ecUy well." So I asked 
him to occlude his left eye, hold his head steady and to look around with his right eye. 
The same procedure was followed with the right eye and he was asked to make a 
judgment comparing the vision. He reported being able to see better with the left eye, so 
1 encouraged him to consult a medical specialist at the local hospital. 
The fourth community was Coen. Coen is a small town with a permanent 
resident population of Europeans and Aborigines. As in the other communities visited, 
the Aborigines out-number the Europeans. Unlike the other communities, however, the 
Europeans in Coen are not all public servants fulfilling their country service 
requirements. They pursue other livelihoods usually in retail or trade services. 
The hospital/clinic at Coen is different from the other communities in that it 
is administered by the Anglican church. During my stay in Coen, a number of 
volunteers from interstate were upgrading the building and its surroundings. 
The school is a brick building on ground level with a wide covered concrete 
area mnning the length of the building and looking out on to the oval. A fence including 
a metal gate sun-ounds the school grounds. None of the other schools visited had a grassy 
oval or a fence to define the school area. 
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The staff of the school consisted of tiiree teachers (including the principal) 
who were of European descent. There were two part-time teacher aides, one European 
and one indigenous. Both were from tiie local community. The curriculum was the same 
as in other schools in Queensland, but the after-school activities included Dreamtime 
stories and traditional Aboriginal culture activities. 
The school had no canteen but the teachers, teacher aides, and children 
prepared sandwiches and cordial each day for moming tea. The school was very clean 
inside and out and the oval was very well kept. Members of the parents and citizens 
committee take an active part in maintaining the school and its grounds. The cooperation 
of both indigenous and non-indigenous inhabitants of Coen to establish and maintain the 
school grounds, and the whole surrounding area, has provided a suitable play and traffic 
area for children. A further example of cooperation between the indigenes and European 
people living at Coen was the after-school program to provide leisure, education, and 
culmral activities for the children at the school. After school, an indigenous couple 
provided the activity program and a European homestead owner provided home-made 
sandwiches and drinks for the children attending. 
The overall cleanliness and the relationships of indigenous and non-
indigenous-people at Coen contrasted with one of the community schoojs I visited where 
the classrooms were clean but the staff room with facilities for coffee and tea making 
was quite dirty. In my view, the sink had needed more tiian a superficial clean. The 
room was predominantiy for use by the European staff but they seemed to have no 
special interest in maintaining it. The indigenous aides did not use the room but gathered 
together on the school verandah. There was an impression that the teaching staff saw 
their appointments to the community school as temporary and they fulfilled their 
classroom teaching requirements but were not especially involved beyond the classroom 
door. 
At Coen, there were 60 children of pre- and primary school age, of whom 14 
were of European descent. Of the remaining 46 indigenous children (25 males), 11 
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preschoolers (5 males) and one 7-year-old were not tested for near vision. A boy of 
European origin was found to have a significant visual acuity loss 6/36. When his mother 
was contacted to make her aware of this loss, her immediate response was to state that 
the child would be taken to tiie provincial city for immediate attention to the problem. 
This was facilitated by the nature of the father's work which took him frequentiy to a 
provincial centre. 
On the other hand, when the mother of an Aboriginal child was informed 
about her daughter's visual acuity loss (6/18), she did not know what to do. I advised her 
to take her child to the local "mission hospital" and I also informed the nurses at the 
hospital of the girl's simation. 
The next community was Aurukun on the west coast of Cape York. The 
approach to the school was via a dusty unmade track. The school is spread out in a 
U shape. The buildings are of timber and raised three or four steps off the ground. 
A narrow verandah mns the length of each classroom. There were shmbs in the school 
ground but no shady trees. 
The administration building is of bricks including a spacious staffroom with 
attractive fumiture but the fumiture in the classrooms required replacing. The buildings 
were in need of painting and repair. The classroom fumiture was outdated and broken. 
The classes were arranged according to clans resulting in mixed aged classes. 
Each clan-class had a teacher aide belonging to the same clan as that of the children. The 
total teaching staff including the principal was of European descent. The cooperation 
between the school and community council was evident and reflected in staff meetings 
and school activities. 
During my visit, a number of sickly looking dogs roamed the school grounds 
and were lying on the verandahs. They mingled with the children during lunch breaks. 
The curriculum was the same as that undertaken by other children in 
Queensland schools with no indigenous material evident. 
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There were 105 children in the pre- and primary school, 26 of European or 
Asian descent. Of the 79 children (36 males) in the study sample, two preschool girls 
were not screened for near vision. 
While I was at Aumkun, one male adult doing the work of a janitor at the 
school approached the community health worker (who was working with me at the 
school) and asked if I could look at his eyes, because "something is wrong with them." He 
thought he did not see well. I observed that he wore glasses with a very dark tint and he 
said the sun hurt his eye. He reported that he lost vision in one eye a couple of years ago 
as the result of a fight and that with the other "good eye" he could see very littie. During 
screening of the "good eye" it was found he had severe vision loss. I recommended he go 
to the local hospital as soon as possible. He asked me to accompany him to explain the 
simation to the flying doctor who was visiting Aumkun that day. On arrival at the 
hospital, I spoke to the European nurse on duty and offered to explain his needs to one of 
the community health workers. I believed he would be less diffident about approaching 
the medical staff if he had an indigenous representative. The nurse told me, however, that 
nurses and not health workers were responsible for reporting to the doctor. We had to wait 
for over two hours but the visiting doctor on examining him made a quick arrangement to 
fly him to Caims, the nearest provincial centre, for further investigation by an eye 
specialist. 
The last community visited was Pormpuraaw (Edward River), south of 
Aumkun. The school consists of a two storey L shaped building. A dusty road leads to 
the school gate. Green shoots indicated that some effort is being made to establish a 
lawn. There were two large shady trees in the main school ground and another shady tree 
with a bench under it in the area between the school and preschool. 
The classrooms needed painting and the fumiture needed updating by 
replacement. There were four classrooms catering for the educational needs of the 
children from preschool to Year 7. Some classrooms had combined years, such as Year 1 
and 2, Year 3 and 4, Year 5, 6 and 7. There were four teachers, including the principal. 
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and three teacher aides. One teacher aide of Islander origin lived permanentiy in 
Pormpuraaw. The teacher aides had received no training and acted only on teacher 
request. The curriculum was the same as that followed by other schools throucrhout 
Queensland. 
At lunchtime children could purchase a cooked meal from tiie school 
canteen. The meals were prepared by three female members of the community who were 
perhaps in need of better cooking skills. The children did not seem to find the meals 
attractive. 
The number of children in the pre- and primary school was 59 of whom eight 
were of European or Asian origin. Of the remaining 51 children (19 males), 15 children 
(5 males) of preschool age were not tested for near vision acuity. At Pormpuraaw, one 
parent came to see me a second time after I had explained that there was an obvious cmst 
on the child's eyelids. The father reported that he had noticed the "dirt on her eyes" but 
did not know what to do, and could I help them. I suggested that the father take the child 
to the health clinic. I also reported the child's need to the staff at the clinic. 
4.2 Screening Results 
The number of traditional indigenous children screened is shown for each 
community in Table 4.1. 
Table 4.1 Number of Children Screened in Each Community 
Children Lockhart Bamaga Thursday Coen Aumkun Pormpuraaw Total 
River Island 
Male 
Female 
Total 
21 
32 
53 
51 
64 
115 
138 
114 
252 
25 
21 
46 
36 
43 
79 
19 
32 
51 
290 
306 
596 
As well as the 596 children who were screened and the 3-year-old girl with 
hydrocephalous at Lockhart River, a 2-year-old girl at Bamaga who was suspected of 
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having glaucoma was brought to me. On checking with the doctor at the Bamaga 
hospital, I established that this child was receiving medical intervention every time a 
speciahst comes to Bamaga. 
Of the 596 children, 61 (mainly preschoolers) were not screened for near 
vision but all other assessments were completed. The numbers in each community 
relating to these complete assessments are summarised in Table 4.2. 
Table 4.2 Number of Children with Complete Assessments in Each Community 
Children Lockhart Bamaga Thursday Coen Aumkun Pormpuraaw Total 
River Island 
Male 
Female 
Total 
21 
32 
53 
4S 
55 
100 
128 
107 
235 
20 
14 
34 
36 
41 
77 
14 
22 
36 
264 
271 
535 
The classroom rolls were used to obtain the names and birthdates of the 
children. Not every child had been assigned an accurate birthdate although the birth year 
was generally recognised. The communities with a very high proportion of missing 
birthdates were Bamaga (32%) and Pormpuraaw (35%). These were spread across all 
ages and not characteristic of any one year. For the other four communities, the 
proportion varied from 2% (one boy) at Coen to 7% at Aumkun. For those children for 
whom it was not possible to obtain an accurate birthdate, ages were assigned according 
to the year of birth. For this reason, the ages are described in the following account 
witiiin an age band rather than in years and months. 
Table 4.3 summarizes the children's age within each community. If the 
number for assessments of near vision is different from that for distance vision and eye 
health, it is given in brackets. Further details are given in Appendix D. 
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Table 4.3 Number of Children at Different Age Levels 
Children 
per Age Band 
(years) 
<4 
Male 
Female 
4-5 
Male 
Female 
(^1 
Male 
Female 
8-9 
Male 
Female 
10-11 
Male 
Female 
12-13 
Male 
Female 
14+ 
Male 
Female 
Lockhart 
River 
0 
0 
3 
4 
7 
5 
3 
4 
5 
14 
3 
5 
0 
0 
Bamaga 
3(0) 
0(0) 
8(6) 
13(5) 
10 
6(5) 
16 
19 
10(9) 
16 
4 
10 
0 
0 
Thursday 
Island 
0 
0 
21(11) 
12(6) 
32 
24 (23) 
48 
36 
30 
33 
7 
9 
0 
0 
Coen 
4(0) 
4(0) 
6(5) 
3(1) 
4 
5(4) 
7 
1 
3 
7 
I 
1 
0 
0 
Aumkun 
0 
0 
2 
2(1) 
8 
10(9) 
5 
11 
13 
10 
6-
6 
2 
4 
Pormpuraaw 
r 
1 (0) 
2(0) 
4(0) 
11(5) 
2 
8(6) 
3 
3 
8 
6 
0 
2 
1 
0 
Note. 
Distance vision and eye health n = 596 
All assessments n = 535 
4.2.1 Distance Vision 
The assessment results (summarised in Table 4.4) for screening distance 
vision with the Snellen Chart showed that the majority of children had average or better 
than average acuity for distance vision. A high percentage (87%) tested at 6/6 or better. 
There were only 10 (1.7%) children with poor distance vision indicating a 
need for corrective lenses. The personnel at the health facility in each area were 
informed about these children. When tested with the pinhole, 5 of the 10 (including 2 of 
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the 3 with 6/36) showed better acuity than with the Snellen chart. This indicates their 
vision problem is of a refractive nature. 
The group of ten with poor distance vision included an 8-year-old boy at 
Bamaga with an acuity of 6/60 who was in need of special educational support. Health 
personnel were monitoring his developmental progress but he had not been provided 
with special help for his schooling. It is possible that the children with acuity of 6/36, 
two boys at Bamaga of 11 and 5 years of age and a 7-year-old girl at Pormpuraaw also 
will need special educational support if the acuity is not corrected by lenses. In any case, 
the classroom teacher will need to be aware of the measures that can be taken to help 
these children at school. 
Table 4.4 Distance Vision Results 
Snellen Result 6/ 
5 
6 
9 
12 
18 
36 
60 
Total number 
No. of Males 
42 
218 
20 
6 
1 
2 
I 
290 
No. of Females 
36 
225 
26 
13 
5 
1 
0 
306 
Total 
-78 
443 
46 
19 
6 
3 
1 
596 
4.2.2 Near Vision 
The assessment of near vision acuity showed that 80% of the sample had 
average or better than average near acuity, N5 or N6 (see Table 4.5). There were 11 
children with low acuity of NIO or N12 (7 males) and an 11-year-old female in Thursday 
Island with N18. The age of the 11 children varied from 6 to 11 years. Four were in 
Lockhart River, one in Bamaga, four in Thursday island, one in Coen, and one in 
Aumkun. Of the 12 children, only three had low scores for both near and distant visual 
acuity, N12 and 6/60, N12 and 6/18, NIO and 6/18. The female with the poorest near 
acuity of N18 had distant vision in the average range, 6/9. 
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Table 4.5 Near Vision Results 
Result N Male 
5 
6 
8 
10 
12 
18 
Total number 
109 
93 
55 
5 
2 
0 
264 
Female Total 
136 
89 
41 
3 
1 
1 
271 
245 
182 
96 
8 
3 
1 
535 
4.2.3 Colour Vision 
There were no failures on the colour vision tests. Two 7-year-old girls at 
Lockhart River were unable to name the letters on the Ishihara test but they were able to 
trace them correctly. The lack of cases showing a colour vision deficiency led to a 
comparative study and an investigation of the nature of the system of kinship and 
marriage among the Aboriginal people. An account of the comparative study and a 
description of the kinship and marriage system are given in the following chapter. 
4.2.4 Strabismus 
- A small number of children showed signs of strabismus (8 males, 6 females). 
There were no apparent age trends and little difference in the prevalence in each 
community (see Tables 4.6 and 4.7). 
Table 4.6 Children with Strabismus 
Community 
Lockhart River 
Bamaga 
Thursday island 
Coen 
Aumkun 
Pormpuraaw 
Total 
No of boys 
0 
1 
6 
1 
0 
0 
8 
No of girls 
2 
1 
2 
0 
0 
I 
6 
% Children 
3.8 
1.7 
3.2 
2.2 
0.0 
2.0 
2.3 
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Table 4.7 Strabismus by Age 
Male 
Female 
Total 
4 
0 
2 
2 
5 
0 
0 
0 
6 
2 
2 
4 
7 
2 
0 
2 
Age Band 
8 
0 
0 
0 
9 
1 
0 
1 
10 
3 
0 
3 
11 
0 
1 
1 
12 
0 
1 
1 
4.2.5 Eye Health 
The prevalence of eyelid problems in the various communities is shown in 
Table 4.8. The highest prevalence is in Aumkun (20.3%) with both Lockhart River and 
Pormpuraaw also having a large proportion of cases. Coen, Bamaga and Thursday Island 
have a prevalence that is less than half that of the other communities. 
Table 4.8 Children with Eyelid Problems 
Community 
Lockhart River 
Bamaga 
Thursday island 
Coen 
Aumkun -
Pormpuraaw 
Total 
No of boys 
2 
1 
12 
1 
9 
2 
27 
No of ° 
5 
1 
2 
0 
7 
4 
19 
;irls % children 
13.2 
1.7 
5.6 
2.2 
20.3 
11.8 
7.7 
When the total sample {n = 596) is considered, boys were more likely than 
girls to show eyelid problems (9.3% and 6.2% respectively) but the difference was not 
significant on a chi-square test. Community differences were significant on chi-square 
testing (x^ = 30.24, df = 5; p < .001) but three of the 12 cells had an expected frequency 
of less than 5, so this result must be treated with some caution. The frequency of 
problems in the three Aboriginal communities was then compared with the other three 
communities and this comparison was significant (%2 = 24.52, df = 1; p < .(X)l) 
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The majority of children with eyehd problems were in the 10 year and 11 
year age bands (see Table 4.9). The prevalence was 11.4% in the 10 year band and 
14.5% in the 11 year band. There were only a few cases at four and five years, with the 
prevalence dropping to 3.9% (4/103) for age bands 5 years or younger. The Spearman 
correlation coefficient between prevalence rate and age band was rs = .58, p < .05. 
Table 4.9 Eyelid Problems by Age 
Male 
Female 
Total 
4 
0 
1 
1 
5 
3 
0 
3 
6 
3 
2 
5 
7 
0 
4 
4, 
Age Band 
8 
2 
2 
4 
9 
4 
0 
4 
10 
8 
1 
9 
11 
5 
6 
11 
12 
1 
3 
4 
14 
1 
0 
1 
When the sample was examined in terms of the age bands for each 
community, it was found that at 10 and 11 years of age, the communities with highest 
prevalence of eyehd problems (26%) were Aumkun (6/23) and Lockhart River (5/19). 
When split into age bands, the sample numbers are small in most of the communities so 
the prevalence figures have to be considered with some caution. Thursday Island, 
however, has a sample size of 63 at 10 and 11 years and the prevalence is 11.1% (7/63) 
which should be a fairly stable estimate. See Appendix D for further age band details. 
The overall prevalence of pterygia was 6.4% with no cases at Coen and the 
highest prevalence at Aumkun and Bamaga (see Table 4.10) but community differences 
were not significant. Overall, more boys than girls had pterygia, though the difference 
was small and not statistically significant (7.6% and 5.2% respectively). 
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Table 4.10 Children with I»terygia 
Community 
Lockhart River 
Bamaga 
Thursday island 
Coen 
Aumkun 
Pormpuraaw 
Total 
No of boys 
1 
3 
11 
0 
5 
2 
22 
No of g 
1 
7 
5 
0 
2 
1 
16 
iris % Children 
3.8 
8.7 
6.3 
0 
8.9 
5.9 
6.4 
The results were examined for age effects and these are summarised in Table 
4.11. The majority of children with pterygia were in the 9, 10, and 11 year age bands. 
The overall prevalence for these ages was 7.7% (7/91), 10.1% (8/79) and 9.2% (7/76) 
respectively. The Spearman correlation coefficient between prevalence and age band was 
rs = .64, /7 < .05. When the sample was examined in terms of the age bands for each 
community, it was found that at 10 and 11 years of age, the community with highest 
prevalence was Bamaga with 19% (5/26). When split into age bands, the sample is small 
in most of the communities so the prevalence figures again have to be considered with 
some caution but it was noted that the next highest prevalence for these ages was 13% 
(3/23) at Aumkun and 7.9% (5/63) at Thursday Island. See Appendix D for further age 
band details. 
Table 4.11 Pterygia by Age 
Male 
Female 
Total 
4 
0 
2 
2 
5 
0 
0 
0 
6 
2 
0 
2 
7 
1 
1 
2 
Age Band 
8 
1 
2 
3 
9 
6 
1 
7 
10 
6 
2 
8 
11 
2 
5 
7 
12 
2 
3 
5 
14 
2 
0 
2 
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The prevalence of other eye conditions, including those identified with the 
slit lamp, is shown in Table 4.12. The highest prevalence was in Coen 13% (6/46). A 
chi-square test showed that the sex difference in frequency was not statistically 
significant but Coen had significantiy more children with these conditions than the other 
communities (x^ = 11.27, df = 1; p < .001). Although this difference is statistically 
significant, the practical significance depends on further examination to determine 
whether the lens and comea conditions are limited to the area detected by the slit lamp or 
whether they are more extensive. 
Table 4.12 Children with Other Eye Conditions 
Community 
Lockhart River 
Bamaga 
Thursday island 
Coen 
Aumkun 
Pormpuraaw 
Total 
No of boys 
1 
3 
2 
1 
2 
0 
9 
No of girls 
3 
1 
2 
5 
0 
3 
14 
% Children 
7.5 
3.5 
1.6 
13.0 
2.5 
5.9 
3.9 
The prevalence was highest in females at 11 years of age but was otherwise 
small for both males and females (see Table 4.13). The slit lamp showed a lens 
abnormality in nine children, a possible cataract for the boy described previously with 
6/60 distance vision and a possible comea problem in six children. The comea in these 
children showed some irregularity in the portion illuminated by the slit lamp and they 
were referred for further examination to determine the extent of the irregularity. Since 
the comea helps to focus the image on the fovea, an irregular shape results in 
astigmatism and will produce a blurred image unless corrected with an appropriate lens. 
The types of lens abnormality included small dots on the lens or slight 
cloudiness. The children showing these conditions were also referred to health personnel 
for further examination to detennine whether there was a possibility of a fumre cataract. 
Since the slit lamp can only examine a part of the lens or comea, it is not known whether 
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these were just insignificant local anomalies. Only a complete clinic examination can 
determine their full extent and significance. 
Two children, an 11-year-old girl at Lockhart River and a 9-year-old boy at 
Coen, had eyes that seemed very sensitive to glare and the eyes of 6-year-old twins at 
Pormpuraaw showed the effects of malnutrition (known to Health personnel). 
Table 4.13 Other Eye Health Conditions by Age 
Male 
Female 
Total 
4 
0 
1 
1 
5 
2 
1 
3 
6 
0 
2 
2 
7 
1 
2 
3 
Age Band 
8 
1 
1 
2 
9 
2 
0 
2 
10 
2 
1 
3 
11 
0 
6 
6 
12 
1 
0 
« 1 
4.3 Observations of the Communities and their Environment 
The remote communities visited for this study function in a man-made 
central environment which is dusty in the extreme. In the Aboriginal communities, it was 
usual for the houses to be surrounded by bare ground, unrelieved by gardens or plants. 
While theimmediate environment was dusty, it was also populated in many cases by 
dogs that were dirty and had complete freedom. One of the communities had cows from 
the nearby cattle station freely roaming the roads inside the community, with cow 
droppings evident particularly outside the school areas. Flies of a huge size whizzed 
around and on the droppings. There was no visible attempt to remove the droppings. 
The surrounding environment of all the communities had the natural features 
of a tropical environment. People who live in these remote communities on Cape York 
peninsula spend much of the day outdoors in unfavourable conditions. The glare in sun 
or shade is stressful to the eyes. The sun's rays penetrate the skin and soft tissues 
surrounding the eye. 
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While visiting the communities, I observed that after school hours in 
Lockhart River, Aumkun and Pormpuraaw, children spent most of their time outdoors 
playing on the unmade dusty roads or in nearby waterholes. These waterholes are often 
stagnant, brackish, and appeared dirty. In Coen, one of the rivers or creeks with flowing 
water was selected. These appeared to be clean. In Thursday Island, the public 
swimming pools at the two motels were in constant use by the children. In Bamaga after 
school most children went home to their different communities by bus, so I was unable 
to observe their activities. 
4.3.1 Commercial Iirfrastructure 
The communities in Far North Queensland on Cape York and Torres Strait 
require an infrastmcture to support their daily living. The main services that exist in 
those communities are a school, small hospital, church, police station, garage, canteen, 
store and in some instances, another shop. 
In the remote, isolated and small communities such as Lockhart River, 
Aumkun, and Pormpuraaw, people rely almost entirely on the store for their hygiene and 
dietary need. The selection of items for purchase in the store is cmcial to the health of 
the individuals in the community. The stores sell dry food, packet food, cereals, tinned 
food, bread, meat (limited supply), dairy foods(very limited), fresh fmit and vegetable, 
often in short supply. The diet of the people in the community is selected from these 
items. 
Some stores, for example at Lockhart River and Pormpuraaw, are owned, 
maintained and supplied through the Retail State Stores of the Queensland govemment. 
Others, such as the store at Aumkun, are community owned and managed although the 
Queensland govemment assists in the upkeep and fitting of the stores. At times, special 
funding assistance is provided to enable the community to have access to a store. 
In addition to the services hsted above, Bamaga has a bakery, a shopping 
centre, and a motel. In the shopping centre there is a supermarket, a clothing drapery 
store, a shop selling art and paintings of the indigenous people, a small cafe, an outdoor 
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eating/rest area, and a small pharmacy. A combined bank and travel agency is located 
within the vicinity of the shopping centre and there is a high school and a residential 
college for girls and boys of high school age administered by the Bamaga council. In 
addition to an air strip Bamaga has a jetty and launch service to Thursday Island. It is 
often visited by tourists who are travelling to the tip of Australia where the Indian and 
Pacific Oceans meet. Like the Aboriginal communities at Aumkun, Lockhart River and 
Pormpuraaw, however, visitors must obtain permission to stay ovemight or longer at 
Bamaga. Hence most tourists tend to be day visitors, often on their way to Thursady 
Island. 
The community on Thursday Island consists predominantly of islander 
people. In addition to servicing its own residents, Thursday Island supports a large 
number of smaller communities on the surrounding islands, acting as a source of supplies 
and a service centre. Thursday Island today is a tourist destination with amenities to cater 
for a wide range of tourist interests and similar to those found in many western societies 
but on a small scale. 
There were more stores in Thursday Island, Bamaga and Coen than in the 
other communities. These stores were also better stocked. 
- In the smaller communities, the role of the manager is import:ant in the 
functioning of the store. The manager's attitude and style of communication and 
expertise affect the customer's type of shopping. At one Aborigonal community, where 
food could be purchased from two facilities, a store and a smaller shop, I was told that 
some people were reluctant to shop in the food store because of the attitude they 
perceived the manager to have towards them. I noticed that children waited for the 
smaller shop to open each day at 5.00 pm. This shop sold a small variety of canned food, 
snack food in packets, and carbonated soft drinks. The children's main purchases were 
cans of Coca Cola and packets of chips. 
All items on the shelves at any of the six communities were more expensive 
than the same items in urban shopping centres. From my observation, the main purchases 
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made by mothers were cooked chicken, canned food, and food in packets requiring 
minimum preparation. Few fresh vegetables or fmit appeared to be purchased. 
In Aumkun, a take-away section of the main store opened in the mornings 
(8.00 am to 12.00 noon) and the general store opened in the aftemoon. The take-away 
items were mostiy deep fried pieces of chicken and spring rolls. The queue for the take-
away was similar to a peak hour bus queue in a city. 
4.3.2 Health and Education Services for Vision and Eye Health 
Lockhart River, Coen, Aumkun, and Pormpuraaw have health facilities 
named as hospitals but which function more like a clinic. There are no resident doctors 
but nurses and community health workers staff these hospitals. The Royal Hying Doctor 
Service (RFDS) visits on regular basis and in the event of emergencies. Patients requinng 
routine specialist attention use the commercial airways to go to provincial centres. 
Lockhart River, Aumkun, and Pormpuraaw are Queensland state mn health 
facilities while Coen receives some funding from the state and federal govemments but 
is mn by the Anglican Church. Hence it is sometimes called the mission hospital. 
Bamaga and Thursday Island have hospitals staffed by full time medical 
practitioners, nurses, community health workers, and some para-medical personnel. 
Specialist medical practitioners visit these hospitals on a regular basis. Thursday Island 
hospital is a teaching hospital for preparing community health workers for the Torres 
Strait region. 
In these remote areas, Europeans may be more likely than Aboriginal people 
to make use of distant support services if these should be needed. Through their business 
connections they have links with regional centres and they are more likely to be familiar 
with procedures to access distant specialist services. 
In Coen, a boy of European origin was found to have a significant visual 
acuity loss. When his mother was contacted to make her aware of this loss, her 
immediate response was to state that the child will be taken to the provincial city for 
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immediate attention to the problem. This was facilitated by the namre of the father's 
work which took him frequentiy to a provincial centre. 
In comparison, when the mother of a giri of Aboriginal origin was informed 
that her daughter had been screened as having visual acuity loss of a refractive nature, 
she did not know what to do. I advised her to take her child to the local "mission 
hospital" and I also informed the nurses at the hospital of the giri's situation. 
At Pormpuraaw, one parent came to see me a second time after I had 
explained that there was an obvious cmst on the child's eyelids. The father reported that 
he had noticed the "dirt on her eyes" but did not know what to do, and could I help them. 
A similar request for help in seeking medical advice was shown by the man 
in Aumkun who asked me to come with him to explain his problems to the flying doctor. 
On that occasion, I was also told by the nurse at the hospital that the indigenous health 
aide did not have the authority to report his case to the doctor. That was the European 
nurse's responsibility. 
There also seemed to be some problems in accessing special education 
services in these communities. For instance, the 3-year-old giri who had severe visual 
loss from birth due to hydrocephalus had been identified by both health and school but 
no eariy intervention plan had been offered. The mothef s efforts to obtain eariy 
education via a support service were unsuccessful. 
An 8-year-old male at Bamaga with severe visual acuity loss (6/60) identified 
by health and the school is aware of his vision loss but he too does not receive any 
special support services. 
4.4 Questionnaires 
Of the 71 teachers who completed the questionnaire in Brisbane, 19 (26.9%) 
said they would refer a child with vision problems to Education Department support 
staff, such as a Guidance Officer or visiting teacher for visual impairment, and 19 did not 
answer the question. Other responses were school nurse (« = 9), parents (« = 9), school 
nurse and parents (« = 15). 
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There were 41 who had referred a child for visual screening within the 
previous two years but only 28 had received a report of the screening. In five of these 
cases, the teacher did not indicate on the questionnaire to whom she would make a 
referral so I could not determine the source of the report. Of the others, 10 teachers had 
said they would refer children to both the school nurse and parents, eight to parents 
alone, and five to education support staff 
Fourteen (70%) of the teachers in Far North Queensland stated that they 
would refer a child to the Health team and only three would refer to Education personnel. 
Three did not answer tiiis question. One preschool teacher would make the referral after 
talking to the parents. Five teachers had referred a child in the previous two years and 
only one was waiting for a report of the assessment. 
Two teachers in the Far North commented that the Education department did 
not have a contact person for vision screening and support for schools in this district 
(unlike hearing impairment, one added). Another teacher wrote that the report results 
were in the form of action to be taken by parents but did not refer to how the child could 
be assisted in the classroom. Three teachers mentioned fluctuating class numbers and 
erratic attendance of the school pupils. 
"All the community nurse representatives of Brisbane North _(« = 7) completed 
the questionnaire and reported that they carried out health screening on an annual basis. 
This included screening for distance vision and six nurses also screened for colour vision 
either as a routine or on request. Five nurses used the comeal tight reflex and cover test. 
All had children with low vision or with corrective lenses in their area and three had 
blind children. The vision impairments were due to a variety of causes. All reports of 
screening and later assessment reports were provided to parents but not to the schools. 
Seven nurses from the Peninsula and Torres Strait Regional Health 
Authority, one from the Tablelands, and one from the Caims-based Royal Flying Doctor 
Service completed the questionnaire with respect to the schools in their own catchment 
139 
area. The Royal Flying Doctor Service was based in Caims and served a large area, north 
to the Torres Strait and west to Normanton. 
The nurses carried out health screening of years one and seven in the larger 
schools about once per year, smaller schools less often. Except for one nurse whose team 
at that time did not have skills for screening hearing or vision, the health screenin^y 
included vision. This was usually distance vision and sometimes near vision and/or 
colour vision. Eye health problems were not mentioned. There were some differences 
regarding the reporting of results to the school. In a few cases this was done, the nurse 
noting "if necessary" but the usual practice was to leave the results with parents and send 
them to the school if the parents requested this. 
Some comments included: corrective lenses are provided in Lockhart River 
by an eye clinic from Townsville that will "mainly see adults and diabetics but will see 
anyone" and which usually visits once per year although it had been two years since the 
last visit; school attendance is low and not consistent, so assessment of health problems 
is difficult; information has not been collected about the number of children who are 
blind or have low vision or have corrective lenses (noted by nurse for one catchment 
area). 
4*5 Summary 
The children generally had good visual acuity but there were some children 
who needed special educational support and teacher awareness of helpful classroom 
strategies. There were signs of eye health problems in several children, especially eyelid 
problems that may be precursors of trachoma. There were also indications in some 
communities of environmental and lifestyle conditions that would encourage these 
problems, dust, flies, swimming in muddy waterholes and glare from the sun. 
In the Aboriginal communities, the environment was extremely dusty and the 
houses were usually surrounded by bare ground, umelieved by gardens or plants. There 
were many dogs that appeared to be dirty and sick and without a special owner. At 
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Aumkun, these dogs mingled with the children at school. In another community, there 
were many cow droppings outside the school areas, attracting a large number of flies. 
The surrounding environment of all the communities had the natural features 
of a tropical environment. People who live in these remote communities on Cape York 
peninsula spend much of the day outdoors in unfavourable conditions. The glare in sun 
or shade is stressful to the eyes. The sun's rays penetrate the skin and soft tissues 
surtounding the eye. Several of the schools did not have shady areas for the children 
when they were outdoors and only Coen did not have dusty surrounds. 
While visiting the communities, I observed that after school hours, children 
spend most of their time outdoors so that they were exposed to the sun for long periods 
of the day. In Coen, this time was reduced by the after-school activities program. 
There were some differences in questionnaire responses between Brisbane 
teachers and nurses and their counterparts in Far North Queensland. Over one quarter of 
the teachers in the Brisbane sample said they would refer a child witii vision problems to 
Education Department support staff whereas few teachers sampled in the Far North gave 
this response and most said they would refer to the Health team. There was also a 
difference regarding communication between teachers and parents. About one-third of 
the Brisbane teachers would refer their concems about the child's possible vision 
impairment to either the parents or to both school nurse and parents but only one teacher 
(a preschool teacher) in the North would refer to the parents. 
No cases of colour vision deficiency were found. Because of the inherited 
nature of red-green colour deficiency, this finding led to a comparative study of colour 
vision and an investigation of the system of kinship and marriage system among the 
Aboriginal people. An account of the comparative study and a description of the kinship 
and marriage system are given in the following chapter. 
CHAPTER FIVE 
COLOUR VISION AND KINSHIP SYSTEM 
5.1 Comparative Study of Colour Vision 
The results of the screening for colour deficiency were unusual as no cases of 
colour deficiency were found. This was not just a matter of obtaining results with an 
allowable number of errors but all the children except two girls made no errors at all. 
When these girls were allowed to trace the form of the letters on the Ishihara Test of 
Color Vision rather than naming them they made no errors, so indicating a literacy rather 
than a colour vision deficiency. The finding regarding good colour vision for the total 
sample of children is in agreement with previous reports conceming Aboriginal adults 
(Mann, 1954; Mann & Tumer, 1956) but stands in marked contrast to the accepted 
prevalence (about 8%) of colour deficiency in males. 
The results prompted further enquiry. Post (1962b) had suggested that a 
colour vision deficiency would be a handicap for hunter-gathering cultures that under 
stress may even be fatal. He concluded that over the millenia, as pastoral-agricultural 
economies and a settled way of life developed, there was a relaxation in the process of 
natural selection and persons with colour vision deficiencies would survive more readily. 
The way of life for Australian Aborigines has changed towards a more settled lifestyle in 
a comparatively short period of time, measured in cenmries rather than millenia. It is 
possible that Post's explanation is applicable but there is no possibility of verifying this. 
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Another question related to the validity of the results. There were a number 
of factors, however, supporting the validity of the finding. The sample in each 
community was almost 100% of the school age traditional indigenous children, not a 
selected subset. The Ishihara Test of Color Vision had been chosen because it was a 
reliable and valid assessment. Standard procedures had been followed and the examiner 
was experienced not only with the tests but also with the assessment of indigenous 
children. 
In order to confirm that similar assessments would be sensitive to colour 
vision defects in school age males, a comparative screening study was undertaken in 
Brisbane, Queensland. No data were available about the prevalence of such defects in 
males of this age in Queensland but it is usually assumed that the percentage would be 
similar to that reported in other studies. 
Education Queensland gave permission for the screening to be conducted and 
the principals of schools in one suburb of Brisbane gained parental p)ermission for each 
boy to participate. All but one of the parents gave their permission. This boy had been 
involved in a road accident previously and his parents reported that he had experienced 
much testing in its wake. They preferred that he did not take part in this study. Absence 
from school during the screening period resulted in another three boys failing to 
participate. One boy was from preschool and the other two were secondary school 
students. 
This study used the same examiner and the same standardised procedures as 
before to test 565 boys aged four to fourteen years from pre-, primary, and secondary 
schools. The boys were predominantiy of Caucasian origin. 
The testing showed that 48 (8.5%) of the sample had at least one type of 
colour vision deficiency. This is similar to the expected prevalence in Caucasian males. 
Of these 35 (6.2%) showed red/green deficiency, four being strong protan, and seven 
strong deutan. Another five were strong protan, two strong deutan, one mild protan, and 
five with total insensitivity to colour (see Appjendix D for details of results). 
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Because red-green colour deficiency is usually an inherited condition, a 
hteramre search was then undertaken into the system of kinship and marriage among the 
indigenous people of Australia. 
5.2 Australian Aboriginal Kinship and Marriage System 
5.2.1 Definitions 
In order to discuss the Australian Aboriginal kinship and marriage system, it 
is necessary to define the basic social sections of Aboriginal community. The largest is 
the tribe. In defining a tribe anthropologists may use several criteria including geographic 
location, language, and social identity among others. 
Bemdt and Bemdt (1988) defined tribe as a particular group of people with a 
territorial boundary who share a common language or dialect and recognise their 
similarities or differences from other tribes. They have a cultural identity and are self-
perpetuating. 
Within a tribe, several subgroups exist. Local descent groups are bound by a 
common patrilineage and are exogamous. That is, women marry from outside the group 
and leave the group upon marriage. Local descent groups can trace their genealogy back 
through the male line to a common ancestor. Clans on the other hand may not be 
genealogically descended from one ancestor. They may be matrilineal or patrilineal but 
are also exogamous. Maddock (1972) explained that clan exogamy forces men to marry 
outside their clan as it is forbidden for men to marry their own clanswomen. A horde or 
mob consists of groups of local descent, men, their wives, their children, and unmarried 
women. The horde moves, hunts, and fights together. An additional subdivision that is of 
high significance is the moiety. The moieties are stricUy exogenous, and define a clear 
cut division for marriage (Elkin, 1974). A tribe consisting of its hordes, clans, and 
perhaps local descent groups, is divided into usually two moieties and it is forbidden to 
marry within one's own moiety. 
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In addition to this, Radcliffe-Brown (1952) described the section and 
subsection system for marriage. A child at birth or before birth is placed in a section 
determined by that of the mother or the father depending on the tribe. However, this 
section is different to that of the determining parent although within the same moiety. 
MOIETY A B 
{al bl} 
SECTION {a2 b2} 
Thus if a man al and a woman bl marry, their child will belong to b2 if 
matemalistically determined (or a2 if patemalistically determined). It is the case then that 
marriages take place between people of different moieties and different sections. 
Preferably, marriages are between those of appropriate generational section so that al 's 
preferred partner is b 1 but b2 is an alternative and is tolerated where a more preferred 
match is not available and vice versa. Marriage cannot take place between people within 
a section or within the same moiety. Most section systems have four sections only 
(Radcliffe-Brown, 1952). 
5.2.2 Distribution of Various Systems 
The section system covers most of Westem Australia, across some of the 
Great Victorian desert, most of Queensland and central north eastem New South Wales. 
It is also used by the Southem Aranda tribe (Bemdt & Bemdt, 1988). 
The subsection system is very similar to the section system, but is more 
complex in its arrangement. The subsection system has eight categories and incorporates 
the concept of a distinction between cross-cousins (mother's brother's child or father's 
sister's child), and children of cross-cousins. Subsections also distinguish between males 
and females in categorisation. The preferred generation mle remains thus ideally the 
marriage will be three generations removed from one's subsection. Provided moiety 
differences were adhered to, however, marriage between non-preferred sections were 
allowed. In which subsection a child would be placed was usually determined 
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matemalistically. A child belonged to the section of his or her mother's mother and to the 
alternative subsection (Radcliffe-Brown, 1952). 
The distribution of section and subsection systems among Australian 
Aborigines is described by Bemdt and Bemdt (1988). They comment also that the 
subsection system is spreading fast and its popularity is increasing throughout Aboriginal 
societies. As the subsection system spreads, the terminology of relationships has been 
changing. Von Brandenstein (1982) has provided a comprehensive classification and 
explanation of Aboriginal moves and terms used in the subsection system. 
In Queensland, most of the south-eastem and central tribes maintain the four 
section system, some with matrilineal moieties and totemic clans. The northem tribes 
have patrilineal moieties and totemic clans while in the northernmost part of Cape York 
Peninsula, exogamous patrilineal totemic clans are the main divisions. 
Thomson (1972) described most of the tribes of Cape York Peninsula in 
North Queensland as being divided into exogamous patrilineal moieties. The tribes 
described by Thomson include the Wik on the westem side of the peninsula, many of 
whom now live in Aumkun or Pormpuraaw, and the Umpila (Ompela) on the eastem 
side, some of whom now live at Lockhart River. 
The Wik introduce a new terminology of kinship terms on betrothal. The 
results of the terms on the behaviour is to prevent marriages with own cross cousins. 
Thomson (1972) reported that marriage in the Wik is between classificatory cousins 
rather than actual cross cousins. Marriage is regulated by kinship and permitted only to 
distant cross cousins but not actual close cousins. 
For the Ompela people, differing terminology is used to apply to daughters 
and sons of outside i.e., distant or classificatory cousins as distinct from actual cousins. 
The terminology in relation to cousins is part of the culture. Therefore mother's brothers 
and father's sisters classificatory children are potential wives or husbands. Marriage 
with sons and daughters of own and close mothef s brothers and fathef s sisters is 
regarded as incestuous and prohibited. 
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Although the form of the regulations vary across the different tribes in Cape 
York, Thomson (1972) concluded that marriage between close cross cousins is strongly 
discouraged to the point of prohibition on both sides of the peninsula. Marriage is 
permitted among very distant cousins or classificatory cousins. Although different in 
form, the strategies achieve the same end. 
5.2.3 Marriage and Procreation 
A wife could also be obtained by claiming a widow of one's brother or father 
(provided she is not the actual mother), claiming the sister of a dead wife (less common), 
from a man who promised him a wife, or by force. Even so, the appropriate moiety and at 
least a tolerated subsection match was necessary. 
The practice of sister exchange has been described by some as universal 
among moiety and section societies (Howitt, 1904). A variation of the sister exchange 
concept is the indirect exchange method, whereby a man does not give into the same 
house from which he received a wife. The method is not quite circular but reasonably 
convenient (Keesing 1975). This implies that a man had sole or major rights to bestow 
those whom he called "sister" in marriage. This view is supported further by the presence 
of "wife collectors" in some tribes who had a vast number of wives. 
The argument has its significance in considering the kind of matches that 
would have been allowed to happen. In a predominantly patriarchal society, it is apparent 
that women would more hkely make matches to suit intrinsic factors rather than extrinsic 
political factors. Alliance marriage did in fact exist among some tribes but again the 
duration of such proceeding throughout history is not known (Levi-Strauss, 1969). Hiatt 
(1965) claims that at least among the Gidgangali tiibe the women bestow the girl in 
marriage and thus this tribe had no exchange system. 
It was common practice in most tribes that the marriageable woman (one who 
has begun to menstmate) is married by the aforementioned methods to an "eligible 
circumcised and subincised man who would most likely be many years older than 
herself (Rose, 1968, p. 92). In addition to this, he may already have wives. As 
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Falkenberg (1962) explains, a post pubertal man will usually not have difficulties in 
finding sexual partners among married women, and young women who are married to 
older men do not experience problems regarding sexual activity with younger men. 
According to Falkenberg and Falkenberg (1981) "most sexual activity of young women 
married to old men takes place outside of marriage" (p. 37). Thus the problem of older 
men past their physical and sexual peak monopolising the younger fertile women was not 
particularly harmful to the tribal population. Extramarital relations were prohibited by 
some tribes and yet in others it was permissible to make a gift of sexual relations with 
one's wife to retum a favour or form alliance. The indirect sister-exchange practice 
would also be expected to decrease intermarriage (Shapiro, 1979). 
The problem of age differences was also overcome by the fact that widows 
were married usually to the younger brother or son of their dead husband (Maddock, 
1982). 
The subject of procreation cannot be discussed without first knowing if pre-
European Aborigines considered copulation to be the cause of conception. Shapiro 
(1979) suggests that although intercourse was thought to be necessary for conception, the 
spiritual totemic conception of the child was emphasised. Meggit (1987) reported that 
the Walbiri tribe of the Northem Territory viewed copulation as necessary for 
procreation but not sufficient. 
5.2.4 Terminology and Taboo 
The Aboriginal kinship system regulates behaviour as well as classifying 
people into different categories. The use of specific terminology distinguishes what is 
permitted and what is taboo. 
The genealogist or geneticist studying Aboriginal kinship has several 
important issues to consider. Of these, the most important would be the problem of 
terminology. Terms of kinship used in westem society are more loosely applied in 
Aboriginal tribes and some relationships are classificatory rather than actual. It is the 
case that the term "mother," for example, apphes to a number of women all of whom are 
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treated and related to the individual in an equal manner (Radcliffe Brown, 1952; Sackett, 
1987). This is not to say that the actual mother is not known, it is that in terms of kinship 
and marriage, the differences are not significant. Thus in "sister" exchange marriages, it 
is not necessarily the actual sister that is handed over and terms such as father's, sister's, 
daughter become less meaningful. It seems most tribes were aware of actual close 
kinship in that such marriages were forbidden but in some tribes, the distinction is less 
clear (Sackett, 1987). 
Certainly some relationships were completely taboo. Of these, the strongest 
sexual taboo was between a man and his own mother and a man and his wife's mother. 
Shapiro (1979) adds only that there is also taboo with anyone a man calls his "sister" and 
anyone he calls "mother." The passing of a widow from father to son provided she is not 
his own mother seems to question this last taboo class. 
For the genealogist or geneticist the question must also be considered as to 
what the marriage mles were prior to white settlement as there may have been changes 
throughout the generations that have altered the genealogy of the tribes and have now 
been forgotten. 
5.3 Torres Strait Islanders 
In contrast to Australian Aborigines, the Torres Strait Islanders did show 
some changes in lifestyle from hunting/gathering towards cultivating first the yam and 
then later other plants. Their system of kinship and marriage was influenced by the 
ownership of land as this provided a means of dividing society into units for the 
regulation of marriage. Unlike Aborigines, Torres Strait Islanders considered the land as 
personal property where land might be owned individually (Beckett 1987). Altematively, 
brothers might hold their inheritance jointiy, and occasionally their sons continued the 
arrangement, eitiier because relations among them were particularly close or because 
land shortage made division difficult. Owners were expected to leave their land to sons, 
but a daughter may receive a small marriage portion which she could pass on to her heirs 
and if she had no brothers, she could inherit the land. The outcome of the system was 
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that, while an area of garden land might be mainly owned by agnates (people related in 
the male line), it was likely to have a number of owners who had inherited through a 
female connection at some point in the past (Beckett, 1987). A garden place was thus a 
genealogical record and the word for garden (gab) was also the idiom for a kinship 
connection. Thus residential land provided the basis for social placement, and the 
association of people with named stretches of beach provided the means of dividing the 
society into units for the regulation of marriage. Haddon (1908) wrote that among the 
Torres Strait Islanders one could not marry into one's own village, or that of one's 
mother or father's mother. 
Moore (1979) concluded that since the Islanders were barred from marrying 
virtually all the patrilineal and matrilineal kin, there was a relatively high frequency of 
marriage with outside groups. The Kaurareg, the most southerly of the westem tribes of 
Torres Strait sometimes married Aborigines from the north of Cape York peninsula. 
Despite differences in the details of the kinship systems, marriage with one's 
own close cousin and various other kin is prevented in the different tribes of Cape York 
Peninsula and the Torres Strait Islands. This tradition would help to explain the low 
prevalence of inherited conditions such as colour vision deficiencies. 
CHAPTER SIX 
DISCUSSION 
6.1 Vision Acuity 
The study showed that a majority of children screened (87%) had visual 
acuity of 6/6 or better for distance vision and 80% had average or better near vision (N5 
or N6). 
Better than average distance visual acuity has been recorded for traditional 
indigenous adults of Australia since the early 1900s (Mann, 1976; Rivers, 1901; 
Schneider, 1946; Taylor, 1980; Vemey, 1969) and this apparent better than average 
acuity has been attributed to training, careful observation and the accurate interpretation 
of natural phenomena so closely related to Aboriginal survival in the past. Post (1962a) 
critically examined reports claiming that good distance vision was typical of populations 
with a recent hunting or food-gathering culture. He argued that it is not umeasonable to 
assume that the quest for food and the avoidance of enemies, whether human or animal, 
demanded good acuity. He conjectured that as culmres developed to support agriculmre 
and domestication of animals, there would be a relaxation of the natural selection 
process. 
Since white settiement the traditional indigenous people of Australia have 
changed from a nomadic hunter-gatherer defined group to a more settled life. Unlike 
Torres Strait Islanders, however. Aborigines do not have a history of cultivating land for 
food and there was little evidence of agriculmral or horticultural pursuits in the 
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Aboriginal communities in this study. There were gardens outside Islander homes in 
Bamaga and Thursday Island but the ground was uncultivated around the houses in the 
Aboriginal communities. Nevertheless, there seemed to be a preference for living 
outdoors. The women gathered outside their houses during the day and after school hours 
the children in this study spent much of their time outdoors. 
The measurement of visual acuities reported in previous studies concemed 
only the distance visual acuity of adults but most children in tiiis study had good acuity 
for both distance and near vision. According to the Australian Optometrical Association 
(1989) 10% of primary school age children have a visual acuity problem. Only a small 
number of children in this study can be classified as having a vision impairment, with 
possibly 2% needing corrective lenses for near or far vision. 
Near vision is used for most indoor activities, especially in the classroom 
(e.g., reading, writing, cutting and pasting, drawing, colouring). Children with near 
vision problems have difficulty with those activities and teachers need to be aware of the 
difficulties these problems create. Optical correction of the problem is necessary for the 
child to participate effectively in leaming. Teachers can also help by adjusting the 
classroom conditions for better lighting, clearer writing on the board, and seating the 
child closer to the blackboard. 
6.2 Colour Vision 
No colour vision deficiency was detected among the indigenous children 
screened although the prevalence (8.6%) in a comparison group was within the normal 
range. Earlier Australian studies by Rivers (1909) and Mann and Tumer (1956) revealed 
a very low prevalence of colour deficiency among the indigenous people of Australia but 
these researchers did not specify if those who showed a deficiency also had eye health 
problems which may have contributed to the deficiency. 
When Post (1962b) compared the frequency distributions of red-green colour 
deficencies across the world, he found the lowest rates in the Aborigines of Australia, 
Brazil, Fiji, and North America and the highest in Europe and the Far East. Like his 
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proposals regarding distance acuity, he suggested that a colour vision deficiency would 
be a handicap for hunter-gathering cultures and that under stress this handicap may even 
be fatal. He concluded that over the millennia, as pastoral-agricultural economies and a 
settled way of life developed, there was a relaxation in the process of natural selection 
and persons with colour vision deficiencies would survive more readily. Post admitted he 
had no concrete evidence for this conclusion but believed that it was a reasonable 
assumption. 
In addition to the possibility that a process of natural selection endowed the 
hunter-gatherer Aboriginal Australian with good colour vision, it seems that the 
Aboriginal system of marriage may have minimized the transmission of genetic defects 
during their more recent history. 
6.3 Eye Health and Environment 
Although studies have highlighted the apparent good visual acuity of the 
indigenous people of Australia, these studies have also found significant numbers of 
adults with visual impairment. Most of these impairments have been due to progressive 
problems in eye health. The first reports of trachoma were recorded in 1936 by Black and 
Clelland and since then researchers have continued to report trachoma in a high 
percentage of indigenous people (NTEHP, 1980; Taylor, 1989, 1997). ' 
Various studies have been concemed with the effect of an adverse environment 
compounded by poor hygiene on the health of the eye. Conditions such as heat, bright 
sunshine, and dust can occur simultaneously with poor personal hygiene and living 
conditions. The interaction of these conditions may play a major role in the eye lubricative 
system and defence mechanism. The remote communities visited for this study function in 
a man-made central environment which is dusty in the extreme. The combination of glare 
and dust provides an unfavourable environment for the eyes and there are further negative 
factors for health and hygiene. In some communities, dogs that were dirty and appeared 
sick roamed with complete freedom. As pointed out by Hoy, Norman, Hayhurst ,and 
Pugsley (1997) dogs are potential carriers of fleas, ticks, lice, parasites, and disease. In 
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another community, cows from the nearby cattie station wandered along the roads and left 
droppings just outside the school areas. Although attracting flies, there seemed to be no 
attempt in the community to remove these droppings. 
A number of Australian and worldwide studies confirm that trachoma occurs 
because of the practice of inadequate personal hygiene and is exacerbated by certain 
climatic and environmental conditions. Individual acceptance of responsibility for 
hygiene would help to decrease the number of cases of blindness from trachoma and 
facial cleanliness in children and their families has been emphasised as one of the key 
intervention steps (Taylor, 1997). 
The current study revealed a number of eye health problems among the 
children assessed. Problems observed on the eyelids can be precursors of trachoma and 
may cause severe vision loss in adulthood if not treated early enough. Overall, eyelid 
problems were found among 46 children, 27 of whom were boys. The highest prevalence 
was in Aumkun where 20.3% of the children screened were found to have eyelid 
problems. The lowest prevalence was in Bamaga (one male, one female) and in Coen 
only one male showed eyelid problems. 
A decade before this study, a high prevalence of follicles consistent with 
trachoma had been reported in children in Lockhart River (Review Cornmittee and 
Hollows, 1985). The prevalence (11.3%) is similar to that found for eyelid problems in the 
present study (13.2%). The present study also agreed with the earlier review in finding few 
problems at Coen. In comparison, however, are the findings for Pormpuraaw, the other 
community visited by the Review Committee. Whereas the earlier study found that the 
community was "remarkably free" (p. A.5) of significant eye problems, the present study 
identified 6 in 51 children with eyelid problems. This result is of some concem as it 
concurs with Taylor's (1997) suggestion of a tendency in the field to believe that trachoma 
is no longer a problem although there is often no data or incomplete data to support this 
assumption. Taylor believed that, as a consequence, some children would go blind from 
trachoma as adults although there were preventive measures that could be undertaken. 
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It is also relevant that the overall prevalence of 7.7% for eyelid problems is 
httie different from the NTEHP (1980) figure of 5.9% for folhcular trachoma in Cape 
York children over a similar age range. On the other hand, the Thursday Island 
prevalence has decreased considerably from 17% for the Torres Strait Islands to 5.6%. 
This may be partiy a result of having a permanent hospital on Thursday Island so that 
medical advice is provided more readily. Thursday Island and Bamaga, which had the 
lowest prevalence of eyelid problems, were the only communities of the six in the study 
that had a hospital rather than a clinic/hospital. The clinic/hospitals have visiting rather 
than resident doctors. Thursday Island hospital also functions as a training facility 
preparing Community Health Workers for work in their own Torres Strait communities. 
This program is ongoing and provides a supply of health workers who can provide 
intervention, disseminate information, and exercise vigilance regarding health care 
matters among their own people. Their continuous presence on Thursday Island may 
result in increased awareness and monitoring of primary health care matters in that 
community. 
One difference between the results of the present study and previously 
reported findings concems prevalence for age. Although the hterature suggests that most 
indications-of follicular trachoma are shown in a preschool age group (NTEHP, 1980), tiie 
greatest prevalence of eyelid problems in this study was in the 10 and 11 year age bands. 
It may be speculated that this reflects a greater attention to early childhood in health 
clinics and a gap in the age groups not covered in routine school health screening for Year 
1 (about 6 years of age) and Year 7 (about 12 years of age). Further investigation would 
seem warranted. 
It is possible that the high number of eyehd problems at Aumkun is 
associated with hygiene factors. Sickly-looking dogs that seem to be poorly nourished 
and uncontrolled contribute to an adverse environment for the children. These dogs 
frequent the school premises, mingle with the children, and are patted by them. Although 
the literature suggests that dogs are used sometimes as guard dogs, these dogs did not 
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seem to fit this category. There were no obvious signs that they had an owner or were 
attached to any person or group. 
The out-of-school areas at Aumkun where children gather to play are dusty, 
dirty, and unhygienic. The children also spend recreation time in and around waterholes 
containing stagnant and brackish water. The waterholes are preferred to the ocean and its 
natural waterways because of the presence of protected salt water crocodiles. The 
stagnant water would contribute to infections, especially in the eyes and ears. 
The low prevalence of eyelid problems at Coen is possibly explained by the 
improved environmental conditions (despite flies and cow droppings outside the school). 
The bitumen and gravel roads provide a much less dusty environment for the community. 
The absence of dogs on the school premises and the absence of sickly looking dogs in the 
community in general was noticeable. In this area, the children prefer the flowing water 
of the river to waterholes. The rivers flow with clear crystal water and there are 
waterfalls at various places. Crocodiles do not live in rivers here. 
Another cause of vision loss among the indigenous people of Australia is 
through a pterygium. Taylor et al. (1988) reported on mild and severe loss of vision in 
indigenous Australians resulting from pterygia. This condition also has an environmental 
base. People who live in these communities on Cape York peninsula sp_end much of the 
day outdoors, exposed to unfavourable tropical conditions. The glare in sun or shade is 
sttessful to the eyes. The sun's rays penetrate the skin and soft tissues surrounding the 
eye, 
Ptyregium was found among 38 children (22 males) in this study, representing 
6.4% overall. The prevalence at Bamaga (8.7%) and Thursday Island (6.3%), the 
communities in the study closest to the equator, was not significantly different from the 
other communities. There was an increase in prevalence with age, possibly reflecting the 
ongoing years in the sun. Prevention through reducing exposure to the sun can reduce the 
likelihood of pterygia and subsequent vision loss. Schools need to provide favourable 
environments to safeguard eyes and to provide ongoing education programs for children 
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about eye care and the consequences of failing to take care of the eyes. Although these 
communities are in tropical areas with fast-growing trees, there was often a lack of shade 
in the school grounds. 
At Coen, children benefit from the leisure, educational, and cultural activities 
organised for them after school. These activities may have a further benefit as by keeping 
the children out of the aftemoon sun, they may have contributed to the lack of pterygia 
there. 
When evaluating the prevalence of cataract in different parts of Australia, 
Hollows and Moran (1981) studied an indigenous population who spent most of their 
time outdoors and who followed a relatively uniform social pattem. Their research found 
that the closer to the equator tiie indigenous people lived, the earlier they would acquire 
cataract. Reducing children's exposure to the sun would decrease their chances of 
acquiring pterygia and also would reduce the possibility of cataract at a later age. 
Other eye health problems found in the indigenous children in the present 
study, included comeal problems, lens abnormality, and severe pigmented comea 
associated with severe malnutrition. Although these conditions were small in number, 
without immediate specialist attention, they could have adverse results for the future of 
individual children. 
6.4 Nutrition 
The choice of food for people living in remote Aboriginal communities is 
usually confined to items sold in the one store and the one shop on community land. 
During this study, it was observed that take-away foods such as deep fried pieces of 
chicken and spring rolls were popular with adults whereas few fresh vegetables or fmit 
were purchased. The most popular items for children appeared to be cans of Coca Cola 
and packets of chips. 
These observations concur with other reports (e.g.. Hoy, Norman, Hayhurst, 
& Pugsley, 1997; Lee, Bonson, & Powers, 1996) which have highlighted concems about 
the negative effects of the transition of indigenous people from a traditional lifestyle to a 
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more sedentary westernized life. This transition has been associated with an increasin«^ 
prevalence of non-insulin-dependent diabetes mellitis which without intervention can 
lead to blindness through retinopathy. This acquired diabetic condition has been 
associated with physical inactivity and an inappropriate diet. Community based programs 
to increase physical activity and improve nutrition have been major recommendations 
(Golds, King, Meiklejohn, Campion, & Wise, 1997; O'Dea, 1991b; Rowley et al., 1997). 
Improvements in nutrition, however, rely on the foods stocked in the community stores. 
Perishable foods such as fmit and vegetables are very expensive for remote 
communities although they are vital for good nutrition. In the Northem Territory, the 
Amhem Land Progress Association (ALPA) introduced a freight subsidy for these items 
but recognised that at the same time a local nutrition policy needed to be implemented 
(Lee, Hobson, & Katarski, 1996). When the effects of the ALPA nutrition policy were 
reviewed by Lee, Hobson, and Katarski three years after implementation, the researchers 
concluded that the ALPA policy was a potential model for other remote areas but 
stressed that "the implementation of a local food and nutrition policy is a strategy rather 
than a goal and requires ongoing commitmenf (p. 543). 
There is no similar policy in operation at the communities visited for this 
study. Although my observations were made over a short time only, the_re did appear to 
be inadequacies in the diet of the communities and in one community there was an 
indication of the importance of the attitude of the store manager. As has been pointed out 
by Lee and colleagues (Lee, Bonson, and Powers, 1996; Lee, Hobson, & Katarski, 1996), 
store managers are critical determinants of the success of a nutrition policy in remote 
Aboriginal communities. Lee, Bonson, and Powers questioned the abihty of tiie 
Aboriginal community to influence the store food supplies without a store manager as an 
ally. 
6.5 Education and Health Services 
Discussions with staff and the questionnau-es to teachers and school nurses 
revealed that vision screening took place on a block time basis. Although it was intended 
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that all Queensland children in school years one and seven would be screened during this 
time, there was littie flexibility to allow for the screening of children who failed to attend 
school during the screening period. 
Although the policies for screening in city and remote areas are similar, the 
implications are significantiy different for those children who are absent during block 
screening periods. The parents of children living in the city have several altematives for 
vision screening of their children. In remote communities the main avenue for screening 
is the block screening period. 
Major cities and towns have at least one optometrical service. Many of the 
larger shopping centres in the cities accommodate at least two optometrical services. Eye 
medical specialists practice in the metropolitan area and provincial cities and in most 
cases visit outlying towns, but few remote communities have a medical eye specialist 
visiting on a regular basis. In remote indigenous communities, children can easily miss 
being screened with consequences for their leaming and life experiences. 
This has particular difficulties for indigenous children as both teachers and 
nurses commented on their poor school attendance. This makes record keeping 
problematic for both health and education and makes it difficult to assess the prevalence 
and ongoing course of health and vision problems. One of the Far North Queensland 
community health nurses commented that information had not been collected about the 
number of children who were blind, had low vision, or needed corrective lenses. This 
comment is consistent with reports for the need for better record keeping (Review 
Committee and Hollows, 1985; Taylor, 1997). 
The questionnaires and discussions with teachers and health personnel 
revealed a flaw in the coordination between health and education. The health pohcy states 
that the results of screening are to be given to parents. This places the responsibility on 
parents to notify the school and to take further action if needed. This policy may have a 
sound philosophical and political basis but it can lead to failure to communicate between 
health and education personnel. 
159 
The sample of teachers given the questionnaire can not be regarded as 
comprehensive but the responses do suggest some interesting differences between 
Brisbane teachers and nurses and their counterparts in Far North Queensland. Over one 
quarter of the teachers in the Brisbane sample said they would refer a child with possible 
vision problems to Education Department support staff This implies that such support is 
available in the city. On the other hand, the teachers in the Far North looked to Health 
Department personnel for referrals. Indeed, two teachers there commented that the 
Education Department did not have a contact person for vision screening and support for 
schools in their district (unlike hearing impairment, one added). One of the disadvantages 
in not having an Education Department support referral was reflected in the comment by 
one teacher that report results were in the form of action to be taken by parents but did 
not refer to how the child could be assisted in the classroom. 
During the visits to the communities, some differences emerged regarding the 
confidence with which remote indigenous and European residents access services. The 
sample is too small to be definitive but it does suggest that indigenous people may not 
access services as readily as Europeans. For instance, when I advised an Aboriginal man 
at Coen to consult the visiting doctor at the hospital, he asked for my assistance. A 
similar response was made by the mother of an Aboriginal child when she was told about 
her daughter's visual acuity loss. She said she didn't know what to do and needed my 
advice and referral to the local hospital. On tiie other hand, when the mother of a boy of 
European origin was contacted to make her aware of her son's significant visual acuity 
loss, her immediate response was to state that her son would be taken to the provincial 
city for immediate attention. This response was facihtated by the nature of her husband's 
work which took him frequently to a provincial centre. Few of the Aboriginal residents 
had work of this nature as most were employed on local community projects. 
Few children needed special education services but there was a gap in 
services for those who did need support. There was, for example, no early education for 
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die child at Lockhart River with severe vision loss and a lack of education support 
services for the 8-year-old at Bamaga. 
There have been several suggestions in the literature regarding low incidence 
conditions and the provision of appropriate services in remote areas (e.g., Helge, 1983a, 
1983b). The principles are that children with vision impairment require education 
services in the remote communities where they hve and an individualised educational 
plan is required in a remote isolated community. 
An example of a plan which I have used in remote areas of the Northem 
Territory is as follows: 
• A teacher with professional expertise in vision impairment and based in a 
regional centre will assess the child's educational needs within the child's 
own community. 
• This professional should also devise a detailed teaching program for a 
limited period (e.g., three months). 
• A period of three to five days would be used to model the procedures, 
techniques, and strategies of the program for a selected teacher aide or 
community teacher. The teacher aide or community teacher must be a 
permanent member of the community. 
• The professional teacher who assessed the child's educational needs and 
prepared the teaching program should make contact by telephone at 
regular specified intervals, for example, weekly. The community teacher 
or teacher aide should be able to contact the teacher at any time if 
difficulties are encountered. 
• At the end of the three months, the professional teacher should reassess the 
child's needs, design a further program on the basis of the reassessment, 
and demonstrate further for the teacher aide or community teacher. 
• This pattem of reassessment, program design, modelling, liaison and 
support should continue over the period of the child's education. 
161 
• The nature of the teaching program will change but the high level of 
support and professional expertise needs to be maintained for the children 
with severe vision impairment. 
An education plan of this type will provide the community with direct contact 
and assist a selected member of the community to gain skills and knowledge and can 
enhance the knowledge of others in the community. 
These education services may be compared with outreach health services in 
various countries. An example is the the Zimbabwe Ministry of Health (1990) proposal 
that at the village level, village health workers would find cases, collect data, and make 
referrals to a provincial eye centre (an ophthalmologist would visit this centre on a 
regular basis), provide simple treatment. These health workers would undertake national 
diploma and degree courses. In India, trained field staff are sent to villages to train local 
people over 6 weeks (Bridges & Groth, 1990) and in Far North Queensland, 
ophthalmologists working with the Fred Hollows Foundation are seeking integration 
with primary health care and training of local people (Taylor, 1997). In Queensland, this 
training is provided either by the Technical and Further Education (TAFE) college in 
Caims or the Thursday Island hospital. The TAFE college offers a certificate program of 
two years for training as a Community Health Worker. Most training occurs in 
conjunction with health personnel in the home areas of the smdents. The students travel 
from their home communities to Caims at four-monthly intervals for two weeks each 
time to participate in formal classes. The Thursday Island hospital trains Community 
Health Workers to work in their own Torres Strait Island communities. The program 
awards a recognition of the completed course but it is not accredited by a TAFE college. 
There seems to be no similar training course for teacher aides in these 
Queensland communities although they would benefit from a course with hands-on 
workshop days during vacation periods or pupil free days. 
Observations in the Aboriginal communities of Lockhart River, Aumkun, and 
Pormpuraaw suggested that the indigenous teacher aides and health workers socialised in 
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their own groups as did the teachers and nurses. It also seemed that the teacher aides and 
community health workers were excluded from some duties for which they may well 
have been capable and more successful in modelling strategies for their own community. 
One example was fumished when I accompanied the man whose sight was failing to the 
Aumkun hospital. While we were waiting to be seen by the RFDS doctor, who was 
visiting that day, I explained the situation to the European nurse and offered to explain 
the man's needs to one of the community health workers. The nurse, however, replied 
that the responsibility was hers and not theirs to report to the doctor. 
Discussions on health care including services related to vision usually include 
a recognition of the need for preventive programs. These entail public awareness and 
public education programs. Reports of health care or nutrition programs for the 
indigenous population of Australia have usually been concemed with the adults in the 
community. Yet there is an argument for making some programs child-centred since 
many lifestyle habits have their origins in childhood. Since most publicity has been given 
to health issues, it is perhaps not surprising that intervention programs have been left to 
health personnel. It could be maintained, however, that Education Department staff 
should play a greater role in public education programs. 
- An example of a primary prevention program with an indigenous community 
is that of the Kahnawake Schools Diabetes Prevention Project in Canada (KSDPP) 
(Macaulay et al., 1997). This is a program for non-insulin-dependent diabetes in a 
Mohawk community. As in Australia, diabetes is one of the main pubhc health threats to 
indigenous groups in North America. 
The program, aiming to improve nutrition and encourage physical activity, 
was developed in response to community requests. This would seem to be an important 
element and concurs with the conclusion of Lee, Hobson, and Katarski (1996) that a 
nutrition policy is a strategy which requires ongoing commitment. That commitment is 
more likely to come from a community that has recognised the need for the policy. 
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KSDPP is implemented in an elementary school by community health nurses, 
a dietitian and teachers. It is reinforced by supporting programs for teachers, families, 
and the community. The model of intervention combines the self-efficacy, modelling, 
and self-management elements of Social Leaming Theory (Bandura, 1977) with two 
health promotion approaches. One health promotion plan is based on z. precede-proceed 
model which identifies predisposing factors in children's knowledge and skills, 
reinforcing factors such as the support of teachers and family, and enabhng factors such 
as the availability of healthy food and opportunities for physical activities. The other 
health promotion plan emphasises community action, public policy and supportive health 
services. 
To increase community awareness and improve attitudes to healthy lifestyles, 
the program makes extensive use of community groups and the local media. It 
incorporates local traditions and culture and there is a high degree of collaboration 
between the staff and community. Mohawk staff control the day-to-day decisions so that 
the project reflects community norms and values while non-Mohawk staff provide the 
technical expertise for health promotion and evaluation. 
Activities are adapted to children's developmental level. There are 
opportunities for practice, and modelling of behaviours by members of the family and 
community is an integral part of the project. The educational activities favour hands on 
experience and showing how rather than just telling. This use of a skills rather than a 
knowledge basis appears to be appropriate also for Australian indigenous children. 
Nugent (1992) has commented that even motivated adult Aboriginal adults have 
difficulty in learning content which is a preparation for the future. They relate better to 
practical skills and material that is relevant to the present. 
It seems that there are many aspects of the KSDDP—the community 
participation and modelling, the cultural relevance, the involvement of families, the 
encouragement of self-efficacy in the children—that would make it a positive model for 
health education programs in Australian indigenous communities. The healtii curriculum 
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within the program could readily be extended to include hygiene and health care relating 
to vision and hearing. 
CHAPTER SEVEN 
CONCLUSION 
In each of the six communities, most children were found to have good near 
and distant vision. Only a minority of children had severe vision impairments but there 
were obvious shortcomings in their educational support. 
A notable result was the absence of colour vision deficiencies. Although a 
process of natural selection may have encouraged the development of good acuity and 
colour vision over the millennia, tiieir advantages have not been lost and now serve a 
different lifestyle. It was concluded tiiat the Aboriginal and Torres Strait Island systems of 
marriage have helped to retain these attributes by minimising die incidence of inherited 
defects. However, since chance mis-alignments of DNA would still be expected to occur in 
the region of the genes responsible for long- and middle-wave length pigments, the 
incidence of such chance events in indigenous Australians is a question for geneticists. 
Although the results were of a positive namre for acuity and colour, a more 
negative picture was presented by eyehd problems and pterygia. The relatively high 
prevalence in the tiiree Aboriginal communities of eyehd problems is of concem as it 
indicates tiiat preventive hygiene measures are not widely undertaken witii children in tiiese 
communities. The difference between these communities and the more open communities 
raises further concems. 
The test material, camera and portable sht lamp proved to be an easily 
transportable kit which provided a wide range of assessment information in a comparatively 
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short time. The kit was not difficult to use and would be appropriate for teaching Aboriginal 
and Torres Strait Island health workers. 
7.1 Limitations of the Study 
The age range of most children in the study corresponded to the ages of 
children at primary school level and few children older than 12 years participated. 
Education is provided beyond primary school level in only a few of the communities and at 
Bamaga and Thursday Island, where secondary schooling is available, the primary school 
population was so large that screening was precluded at the high schools because of lack 
of time. 
The time available for the smdy was limited by the resources available and the 
need to complete the smdy during a specific period. A longer, more detailed investigation 
would not only include vision assessment of the high school adolescents but would extend 
the smdy to gain more information about factors that may encourage the communities to 
instigate measures that would prevent many eye diseases. 
Screening for adolescents and young adults should include screening for 
colour vision deficiencies since it has been reported that these deficiencies may be early 
indicators of diabetes, a disease which can lead to diabetic retinopathy and blindness. 
Further confirmation of the absence or very low frequency of colour blindness in these 
traditional indigenous communities would also be of interest to geneticists. 
7^ 2 Future Directions 
The Aboriginal and Torres Strait Island system of marriage and kinship has 
promise as a model for countries such as those in the Middle East where interfanulial 
marriages are leading to a very high prevalence of inherited vision problems (see report on 
Palestinian Arab communities in Israel and the occupied territories in Appendix A). 
Various researchers have concluded tiiat the high proportion (50-65%) of genetic diseases 
due to autosomal recessive disease in the Eastem Mediterranean region could be lowered if 
consanguinous marriages were avoided. These marriages are 16 to 55% of all marriages in 
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the region and hereditary disease is a major cause of childhood blindness (Al-Salem & 
Rawashdeh, 1992; Baghdassarian & Tabbara, 1975; Elder & de Cock, 1993). 
It is to be hoped that the positive results of the traditional system of kinship and 
marriage will not be lost as the Aboriginal and Torres Strait Island communities evolve into 
the futiire. There have been many changes in recent years as ATSIC and other bodies have 
attempted to encourage empowerment of indigenous communities. However, O' Grady 
(1997) has warned that although it seems there is a devolution of power back to the 
communities, it is not a devolution back to the traditional stmctures and systems of 
Aboriginal society. In her opinion, the Australian Govemment has relinquished 
responsibility to "a quasi-indigenous bureaucracy" (p. 55). 
The evidence of eye health problems in several children suggests the children 
need further assessment and intervention. These problems have the potential to develop 
into eye diseases in adult years. Acquired problems resulting from poor nutrition, 
environmental factors and lack of knowledge about hygiene or inconsistent application of 
known hygiene practices, can and should be prevented. Ideally, regular screening in the 
community during childhood can monitor the effect of preventive measures. 
Services to increase awareness, to screen, and to prevent eye diseases are not 
readily available in remote traditional communities. Significant variables of a physical, 
geographical, and culttiral nature are present in remote North Queensland communities and 
need to be taken into account when providing education and health services. The terrain of 
Cape York, the geographical isolation from major service centres, the low density of the 
population, and the seasonal climatic conditions affect the nature, the quality, the 
frequency, the availability of services and access to the service. Also, those who live in 
these remote communities on Cape York are Aborigines or Torres Strait Islanders whose 
culture differs from that of mainstream European Australia. Social organisation and social 
stmcture is based on a group rather than a nuclear family. This is evident in the Aboriginal 
kinship and system of marriage. The cultural origin of the group needs to be considered 
when selecting and implementing an appropriate service program. 
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The geographical distance and the low density population make it unrealistic, 
physically and economically, to consider specialist medical personnel as permanent 
residents in each community. A partial solution to the problem of providing a service to 
prevent and reduce health problems within the communities lies in the further education of 
community members regarding health, hygiene, and disease prevention practices. Optimal 
health services include education in primary health care, with a particular emphasis on 
education for prevention. Eye care would be one component of the program. Many eye 
problems can be averted through knowledge and practices related to eye care and eye 
hygiene. Although such education is recognised in the literature, it is perhaps somewhat 
neglected in practice. Treatment rather than prevention is often the more immediate day-to-
day priority. 
The Zimbabwe Ministry of Health report (1990) describes a system of service 
dehvery that recognises the raising of public awareness and public education programs as 
priorities in preventing bhndness. The report describes a service delivery adapted to meet 
needs from raising awareness, simple treatment, and data collection in villages to training 
programs and research at a tertiary eye centre. Zimbabwe is much smaller in area than 
Australia and the villages are closer to the central facilities than are the remote regions of 
Cape York. However, the progressive steps from the village to tertiary centres regarding 
public education, treatment, and data collection seem relevant to tiie stmcmre of services 
for remote Australian indigenous communities. The Fred Hollows model described by 
Taylor (1997) is one initiative which builds on a similar but more restricted stmcmre of 
regional services. 
Provision of schoohng services for children with special educational needs 
presents a similar situation where it is unrealistic to provide specialist teaching personnel for 
each low incidence group in every remote community. Some services, however, could be 
implemented by members of the community. These community members could have "hands 
on" programs which are supported and monitored by specialist personnel. Successful 
outreach programs in other countries have been described by Sowell, Correa and Wardell 
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(1987) and Bridges and Groth (1980). Sharpe's (1992) account of the factors that were 
most successful in providing teacher education programs to remote indigenous people in 
Labrador has some suggestions. He discussed as important factors teleconferencing, 
frequent faxes, brief visits by specialist personnel and the careful choice of contact persons 
within the communities. All of these are relevant to the Australian situation. 
Such programs allow selected members of the community to leam either 
primary health provision or primary education skills without being away from their 
communities for a significant length of time. It is acknowledged that periods of time in 
major centres will always be necessary for community members to gain more advanced 
knowledge and experience in health and education (e.g., at tertiary level). 
The community programs should be certified and lead to employment as 
community teachers and community nurses. The holding of a certificate could establish 
part course credit for holders wishing to obtain degree qualifications. This type of program 
would enable significantly more members of the community to participate in programs 
directed towards overall basic improvement in health and education. There are limited 
programs available in Queensland at present for Community Health Workers but these do 
not allow credit for further tertiary study and in the field the workers seem to be given 
limited responsibility. Yet they may be more successful than outsiders in gaining the 
confidence of their community. 
Community teacher aides did not receive any training and were given restricted 
duties though they too may be more successful than others in gaining the confidence of the 
community and in modelling behaviours for the children in their schools. Although special 
training would seem to be beneficial for both teachers and teacher aides in remote 
indigenous schools there is, as Gibson (1994) reported, a pervasive attitude in Austiralian 
education departments that there is no need for special training or selection of persormel for 
remote area schools. In Queensland, teachers who are sent to remote indigenous community 
schools are given only a brief induction course. The problems of remoteness from support 
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and resources and the need to leam about indigenous culmre and expectations deserve more 
consideration. 
The scattered nature of the communities predicates difficulties in providing 
services to each community. Therefore, cooperation among communities would be 
beneficial for pmdent organisation and use of human and material services. A cooperative 
organisation with representatives from each of the communities could be formed to cater 
for the supply of materials and services to the various communities. This would highlight 
the importance of services to the community, by the community, and in the community. 
This program would result in these selected members of the community being given 
increased responsibilities (not only daily tasks to be carried out), with enough opportunities 
to gain experience in the total scope of their work. 
The Amhem Land Progress Association provides one model of a retailing 
cooperative. It is owned by the residents of five remote Aboriginal communities in 
Amhem land. A recent paper reviewed the implementation of a nutrition policy instigated 
by the Aboriginal Board of Directors in 1990. Several important points were noted: (a) a 
freight subsidy to make foods cheaper was paid by increasing the price of cigarettes; 
(b) workshops for store workers were given by dietitians and nutritionists; (c) the 
measures were introduced after consultation with the community; and (d) there was an 
emphasis on providing individuals with information and motivating them for change (Lee, 
Hobson, & Katarski, 1996). 
Eye problems also need to be considered in the framework of the well-being of 
individuals within the community, the community within its own environment and the 
community living in a larger geographical area. Some solutions to the acquired eye 
problems lie in the acceptance of responsibility and practice of individual action. Other 
solutions can be implemented by the group within the community and yet other solutions 
can be found by actions of the total community. Those problems that relate to a total 
community and other communities within a specific geographical area may need back up 
services and program support from state and federal govemments. Basic hygiene practices 
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are one area partly under individual control. Hygiene related to sanitation lies under 
community control and hygiene depending on clean water may need govemment action. 
The clean water and the good sanitation community practices are of no avail, however, 
without appropriate individual practice. Individual practice does not necessarily have to 
follow community hygiene standards as is shown by those who follow Moslem practices 
regarding personal cleanliness despite an unhygienic environment (see Appendix A re 
Palestinian Arabs). As Hoy, Norman, Hayhurst, and Pugsley (1997) emphasised, many 
Aboriginal life-style risk factors were capable of modification if the community and 
individual members of the community assumed more responsibility for their own health 
care. 
If there is to be long-term change, preventive programs should be embodied in 
the education of children at school. This would seem to be the greatest possibility for 
change from an early age. To date, when Aboriginal health problems are made public, 
official action tends to be concemed with either health personnel or capital works. There 
seems little recognition of the responsibilities that education could take. The Queensland 
school curriculum includes hygiene and nutrition but these sections of the curriculum need 
accenting within the community schools and probably require reinforcement on a daily 
basis. There are no programs comparable with that of the Kahnawake Schools Diabetes 
Prevention Project in Canada which incorporates local tradition and culmre, and combines 
a school health curriculum with environmental intervention (Macaulay et al., 1997). 
The school can help to raise the awareness of the community about good 
hygiene but programs are unlikely to be successful without the participation in planning of 
indigenous teacher aides and health workers who are community members. These teacher 
aides and the community health workers could act as role models in and out of school and 
could assist teachers during the initial lessons in hygiene. The teacher aide could be given 
responsibility to monitor the daily hygiene practices within the school and invited to 
continue monitoring and encouragement beyond the school gate. The need to protect the 
eyes from the sun should also be emphasised in these tropical regions. 
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The hygiene healtii problems arising from swimming in dirty waterholes could 
be alleviated by constmcting a swimming pool within the school grounds. The upkeep and 
responsibihty for the pool would lie within the school. The program associated with the 
pool should be govemed by strict adherence to personal hygiene practices as at the public 
pools on Thursday Island. The pool could also be used by children for leisure and planned 
after-school hours activities. The same strict code of hygiene practice would be required. 
The responsibility for implementation of the after-school activities should remain within 
the school jurisdiction. 
Some aspects of nutrition could be included in the school curriculum from year 
one to year seven with students in the upper part of the school given cooking experience 
on a regular basis. The meals prepared could be made available to the children for minimal 
cost to discourage them from reliance on takeaways. Again, the responsibihty for the 
implementation of the cooking program could be assumed by the teacher aides as the 
children are more likely to regard the skills as relevant outside the school setting if they are 
taught by a member of their own community. 
It is an anomaly that healthy bush tucker food should be popularised with the 
white city population through TV shows and trendy restaurants while remote indigenous 
communities turn to high fat and sugar takeaways. Poor nutrition has been linked to the 
growing trend for indigenous adults to become obese and develop diabetes and other 
diseases. On the world scene, diabetes retinopathy is associated with affluence and may be 
regarded as the rich man's eye disease. Trachoma, on the other hand, is seen as the poor 
man's eye disease because it is found much more often in developing countries. The 
traditional indigenous people of Australia are unusual because they have acquired both the 
rich man's and the poor man's eye disease. 
A program for gardening could be considered also within the school 
curriculum. The main focus would be on items that are edible and used by the commuiuty. 
Budgeting, marketing, simple book keeping and nutrition could be taught to students using 
the cooking and gardening programs as the basis. Traditionally, the Aboriginal people of 
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Australia were hunter-gatherers rather than farmers and did not grow their own food in an 
established village. However, the life-style for many in Far North Queensland has been 
adapted to hving in a settied community witii occasional hunting and "walk-about" 
periods. Leaming basic principles about crops suitable for their own communities would 
seem to be a worthwhile endeavour but it does require expert ongoing advice. 
The suggested programs need changes in the school curriculum without 
reducing the importance of literacy and numeracy. On the contrary, such programs may 
even enhance these skills by embedding them in purposeful and meaningful activities. 
Since the present situation is that many indigenous children do not attend 
school on a regular basis, we do need to reexamine the school curriculum for the 
communities. There is a necessity to provide educational opportunities for all students 
hence to design appropriate, motivating programs and to train those who are to be 
responsible for the implementation of the programs. It is vital that community members 
have a major role in the design of the programs, particularly those who will have future 
responsibilities as teachers or teacher aides. 
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APPENDICES 
APPENDDC A 
1, Sample letter to overseas organisations regarding vision services in remote 
areas. 
2. Information received. 
3. Extract from Declaration on Primary Health Care (WHO and UNICEF 
1978). 
4. Vision problems among Palestinian Arab communities in Israel and 
Occupied Territories. 
30th December 1991 
Council for the Blind 
P.O. Box 506 
Bulawayo 
Zimbabwe 
Dear Colleague 
I am undertaking a Doctor of Philosophy degree at the Schonell Special Education 
Research (Centre within the University of Queensland. As part of my study, I am 
collecting information about the delivery of health and education services to children 
with educational special needs, specifically those children who live in remote areas 
and who are blind or visually impaired, and who are less than eighteen years of age. 
My research topic is related to my teaching area at Griffitii University where I 
lecture to post-graduate and under-graduate smdents in teacher preparation 
programmes in the field of blindness and vision impairment 
The material I would find of particular interest would be material produced by your 
organization and/or published research, govemment documents, pamphlets, 
brochures, any otiier printed or audio visual material related to the following: 
(a) special education and health service delivery in general 
(b) specific information about remote area provision in special education and health 
(c) specific information in relation to education and health for children who are 
bhnd and visually impaired. 
I trust you will be able to help me and I very much appreciate any assistance you 
can give me in collecting this information. I look forward to reading your letters and 
the material. 
Yours sincerely 
Afaf Tourky 
INFORMATION RECEIVED ABOUT VISION SERVICES IN REMOTE AREAS 
Information was received from various organisations in the countries listed below 
and was considered in terms of its relevance to remote indigenous communities in 
Australia. Canada is one of the few other countries to have indigenous settlements in 
sparsely populated communities, a great distance from an urban centre, but in some other 
countries there were specific characteristics of relevance to Australian conditions. 
In common with Australia, there are difficulties of access which have to be taken 
into account for effective services. In tiie north of Australia, heavy summer rain and 
cyclones make access and communication difficult for mral and remote areas. In Canada 
and Finland, winter snow and blizzards produce a similar disadvantage. Some other 
countries have also to consider cultural and social factors in the design of effective 
services to remote areas (eg. India, Zambabwe, New Zealand). 
Canada Cypms 
Egypt England 
Fiji Finland 
Greece Hungary 
India Indonesia 
Ireland New Zealand 
Nigeria Papua New Guinea 
Portugal Singapore 
Sri-L^ika Sweden 
Switzeriand USA 
Zambia Zimbabwe 
In addition, all the States in Austi-alia and UNESCO, Paris provided further 
information. 
DECLARATION ON PRIMARY HEALTH CARE 
VI: Primary health care is essential health care based on practical, 
scientifically soimd and socially acceptable methods and technology made universally 
accessible to individuals and families in tiie community through their full f)articipation and 
at a cost that tiie community and coimtry can afford to maintain at every stage of their 
development in the spirit of self-reliance and self-determination. It forms an integral part 
both of tiie country's health system, of which it is the central function and main focus, 
and of the overall social and economic development of the community. It is the first level 
of contact of individuals, the family and community with the national health system 
bringing health care as close as possible to where people live and work, and constimtes 
the first element of a continuing health care process. 
VII 2. Primary healtii care addresses the main healtii problems in tiie 
community, providing promotive, preventive, curative and rehabilitative services 
accordingly; 
VII 3. Primary health care includes at least: education conceming prevailing 
health problems and the methods of preventing and controlling them; promotion of food 
supply and proper nutrition, an adequate supply of safe water and basic sanitation; 
matemal and child health care, including family planning; immunisation against tiie major 
infectious diseases; prevention and contiol of local endemic diseases; appropriate 
treatment of common diseases and injuries; and provision of essential dmgs; 
VII 5. Primary health care requires and promotes maximum community and 
individual self-reliance and participation in the planning, organisation, operation and 
control of primary health care, making fullest use of local, national and other available 
resources; and to this end develops through appropriate education the ability of 
communities to participate. 
Extracted from 
Declaration on primary health care - WHO and UNICEF 
Intemational conference, Alma-Ata USSR, 1978. 
Vision problems among Palestinian Arab communities within Israel and 
the Occupied Territories. 
During a field studies trip to the Middle East I visited Palestinian Arab communities in 
Israel and the Occupied Territories and made observations of eye problems, eye 
screening and service delivery. I engaged in discussions with education and health 
professionals with interest in eye and vision problems and tiie educational implications 
of those problems. 
The areas visited in Israel were: 
Nazareth, a city in Galilee, inhabited dominantly by Palestinian Arabs. 
Kfar-yaseefi a town in westem Galilee. 
Kfar-kasim: a village in south Israel. 
Taibi: a town in south Israel. 
The areas visited in the Occupied Territories were: 
The West Bank and tiie Gaza Strip. 
On the West Bank I visited East Jemsalem, Ramallah and two refugee camps. 
On the Gaza Strip I was able to visit Gaza the town itself and one refugee camp on the 
outskirts of the town. 
Information sought during the visit 
(a) Vision screening 
Vision screening for the Arabs and Jewish child population within Israel fulfils the 
requirements of Israel healtii law and is carried out by school healtii nurses for all 
children in year one and for children in year seven when time permits. 
The chart used is the Snellen E chart for distant vision. 
Vision screening in the West Bank and the Gaza Strip is non existent. . 
(b) Major eye and vision disorders. 
The major eye and vision disorders in all areas visited are hereditary in nature among 
the Arab population. Eye conditions and disorders noted with frequency were retinitis 
pigmentosa, albinisim, congenital glaucoma and cataract. 
Trachoma is not prevalent 
A major contributing factor to the frequency of hereditary disorders appears to be 
intermarriage, especially among the Moslem population. The desire to retain land 
ownership in family groups results in intermarriage. Family bonding and loyalty 
through blood relationship are also reported as significant factors. 
In addition to the hereditary conditions, children on the West Bank and the Gaza strip 
are vulnerable to eye damage from plastic bullets. 
(c) Environment 
Refugee camps are severely over-crowded, the so called "houses", sanitary conditions, 
rtinning water supply are inadequate for human needs. 
The contrast between the "housing" and the surrounding external areas was marked. 
While the living areas inside were neat, clean and followed hygiene principles, the areas 
outside were unhygienic (open sewerage drains). 
The children from the refugee camps were clean, neat and tidy thus minimizing 
environmental eye problems and other diseases. 
Adherence to the Moslem faith of washing body jDarts before kneeling to pray is 
faitiifully guarded. This ritual washing could occur up to five times a per day. 
Cleanliness is also reflected in tiie attention given to maintaining a clean prayer mat for 
the family. ^ ^ 
Mothers cook daily using meagre but nourishing food supplies. 
Educational service delivery for children who are blind and those with 
severe low vision. 
(a) Provision for Arab population in Israel. 
Legal blindness in Israel is determined on the basis of visual acuity and field of vision 
Where distant visual acuity in tiie better eye is 3/60 or less or a field of vision in the ' 
better eye of 3% or less.a person is considered legally blind. Educational provision is 
closely related to the acuity and field of vision. 
Nazareth 
children from outlying villages attend school in two pnmary and one secondary school 
Those who hve within a radius of twenty to twenty five kilometre travel daily back and' 
forth to their village. ^ 
Those whose villages lie outside the boundary of twenty five kilometres live at tiie 
school for the blind and deaf children". The school provides imtial education mobility 
and independence traimng pnor to integration into tiieir age level at a primary school 
An additional support for children is tiie preparation and distribution of all matenal 
needed for tiie educadon of children in an integrated setting. The most advanced 
computerized braille system is used in service preparation. 
Kfar-yassif 
In Kfar-yassif, a unit within the primary school serves as a resource centre which caters 
or the town and its surrounding area, a catchment area with a radius of thirty 
kl ometres i.e westem Galilee. Children with vision impairment travel daily from their 
villages to tiie town using mainly public transport. 
Similar provision is available in Kfar-kasim and Taibi 
In Israel there is no specialized training for teachers of the visually impaired at either 
collage or university level . ' 
The occupied west bank 
Provision for tiie Blind followed traditional lines witii long established single sex 
schools and a vocational school being maintained by churches or local bodies with 
strong community support. 
There is no special provision for children with low vision. 
At the university of Beer-Ziet, twenty smdents with total blindness attend various 
academic programmes 
In the Gaza strip there is no provision for either children who are blind or those 
with low vision. 
In Gaza the main town, the mosque offers some provision for boys who are blind 
mainly in tiie teaching of the Koran. 
APPENDIX B 
1. Sample letter. 
2. Field study report. 
3. Teachers' Observation Checklist (Australian Optometrical Association). 
4. Modifications to leaming environment. 
5. Suggested referral forms. 
SAMPLE LETTER TO SCHOOL PRINCIPALS RE FIELD TRIP JULY 1991 
The Principal 
«school» 
«street)) 
«town» 
Dear Principal, 
I am writing to seek your assistance and co-operation for a higher 
degree research study I am undertaking at this tJniversity- The aim of 
this research is to study the education service delivery to aboriginal 
children with visual impairments. Approval for the study has been 
granted by the Queensland Department of Education and I am enclosing 
copies of the "memorandum to principals" and the research application 
form. 
The study will focus on Cairns and the Tableland and I intend to travel 
to the district early in July this year to collect data. I would 
appreciate it if you would be willing for your school to participate in 
the study. 
I will contact you by phone nearer to the time of my visit to confirm 
your willingness to include your school in the study. If you would 
like further information, please do not hesitate to contact either 
Dr Pat Gunn (my thesis supervisor) at the above address, or myself. My 
phone number during work hours is 875 5621. 
I hope you will be willing to help my project. 
Yours sincerely 
Afaf Tourky 
Post-Graduate Student 
HELD STUDY 
SUMMARY REPORT 
The purpose of the smdy in July, 1991 was to investigate 
• tiie namre and extent of vision problems among Aboriginal children in 
Caims and the Atherton Tableland Area and 
• the provision of healtii and education services to those children with 
visual impairments. 
It had been intended that Aboriginal children with visual impairments 
would be identified tiu-ough appropriate school records held at the Education regional 
offices and that vision assessments for tiiese children would be obtained through the 
Department of Health. The first tiiree weeks were to be used mainly to collect data 
from schools about children who had already been identified as having vision 
problems. On arrival in Caims, however, it became clear tiiat data as such were 
almost non existent and that vision screening was not undertaken in any systematic 
form. Special Education Services operating from Caims offered services to only three 
children with vision impairment who were Aborigines. 
The start of tiie project also coincided with the estabhshment of the new 
Regional Health Authority, the Peninsula and Torres Strait Regional Health 
Authority. Consequentiy, tiie intended procedures had to be redesigned to suit die 
existing simation. The resulting procedures were: 
a. data was collected from community healtii workers about children with 
visual impairments known to tiiem 
b. existing methods for vision screening were examined 
c. in-service was provided to community healtii workers about altemative 
material for screening vision 
d. vision screeiung was undertaken in some districts for a small sample of 
children. 
The districts visited were: 
a. Mareeba. 
b. Mosman. 
c. Yarrabah. 
d. Cooktown. 
e. Hopevale. 
f. Bloomfield River 
g. Wujal-Wujal. 
DESCRIPTION OF ACTIVITIES IN EACH DISTRICT 
District 
Mareeba 
Activity 
Meeting with state primary 
school staff 
Discussion Re.... 
Observation of possible vision 
problems 
Referral procedures 
Feed back from health 
conceming results. 
Meeting with Aboriginal 
health and community health 
workers. 
Discussion Re-
vision screening 
Inservice on vision screening 
Vision screeiung for 25 
children, ages 5-13 by 
commuiuty health workers. 
Data concerning children with 
vision problems 
Results 
No observation check list 
No referral procedure. 
No feed back through health 
owing to the namre of 
referrals needing parental 
permission 
No systematic vision screening. 
The only material used is the 
Snellen chart. 
A short inservice on the use of 
various material 
Three children needed further 
referral. 
Aboriginal health provided details 
of children in Mareeba and the 
Tableland: 
Mareeba. 
One four years old boy 
suffering from 
cytomegalovims 
Bilateral congenital cataract, 
post operative. 
One five years old boy. 
Cerebral palsy, poor vision, 
a left divergent squint. 
Chillagoe 
One nine years old boy 
lost vision in one eye while 
playing at home. 
Ravenshoe 
Two brothers, ages 12 &13 
poor vision without correction 
corrective lenses not used. 
M t Garnet 
One 12 years old boy. 
post operative "tumour" 
Mossman 
Yarrabah 
Cooktown 
Hopevale 
Bloomfield 
River 
Wujal-Wujal 
Meeting with Aboriginal 
health 
Discussion Re... 
Vision screening 
Material used 
Inservice to community health 
workers 
32 children, ages 3-15 screened 
with new material. 
6 children screened at 
Mossman Gorge. 
A meeting with the community 
councillor and community 
welfare officer 
A meeting with community 
health workers 
Discussion with child health 
Re., vision screeiung 
Discussion with community 
health worker. 
Meeting with Aboriginal 
health and community health 
worker. 
Inservice to community 
health worker 
A meeting with the school 
principal and staff. 
Meeting with community 
health worker 
Inservice to community 
health worker 
No systematic vision screening 
Snellen chart for distance 
visual acuity only. 
Use of various material 
Five children ages 12-15 years 
needed further referral. 
One 8 years old girl with 
possible severe vision problems 
Expression of interest and a 
need for further investigation. 
Provision of list of children 
with vision problems. 
Seven children, ages 3-10, with 
obvious strabismus. 
One 10 years old boy. 
Toxoplasmosis, corrective lenses 
One 11 years old boy, 
poor vision without corrective 
lenses, problems in wearing 
them. 
No systematic vision screening. 
One 13 years old boy with 
toxoplasmosis 
No systematic vision screening 
when undertaken, a photocopy 
of the Snellen chart is used. 
Various visual screening 
materials were demonstrated. 
No vision screening since 82/83 
A need for teacher's 
observation checklist, and a 
form for referral 
No vision screening. 
Various screening methods and 
material for screening possible 
vision problems. 
Liaison with Health 
Discussions with medical healtii officers regarding communication 
between health and education concluded tiiat a form be designed to initiate 
communication witii teachers regarding children with suspected vision problems and 
to ensure referral for further investigation by eye specialists, and that the findings be 
communicated back to teachers (see suggested forms, p.8). 
The availability of a visiting eye specialist is irregular and in most 
instances, specialists are unavailable. 
The new established Health Region requires an itinerant ophtiialmologist 
and optometrist to cater for the visual needs of children identified as in need of further 
referral and for communication with tiiose concemed with tiieir welfare. An orthoptist 
is also needed for the correction of strabismus. 
Meetings with Community Healtii workers 
Meetings witii community healtii workers in various districts highlighted 
questions of "Who does tiie vision screening"? and "Where can the health worker oet 
the screening material"? 
Vision screening is more than testing the eyesight It is totally dependent 
upon an effective communication system between the screener and the person being 
screened. It needs a person to whom children will respond favourably, who is able to 
pick up communications from tiie child, especially those with culmral differences. 
Community healtii workers, who are integral members of tiie community witii a deep 
understanding of tiie needs and culmre of their community, are tiie best people to 
administer the vision screening of indigenous children. 
Meetings with school personnel 
Meetings witii teachers highlighted tiie teachers' need for specific 
information about visual behaviour and leaming, and the need for a checklist so tiiat 
early identification of possible vision problems is readily available. For those children 
whose vision problems are confirmed, guidelines for tiie modification of the leamino 
environment need to be available. 
Conclnsions 
1. Vision screening in the places visited is not undertaken in any 
systematic form. 
2. When vision screening is undertaken, distance visual acuity only, is 
assessed. 
3. The Snellen chart is tiie only screening material available. 
4. For those children identified by screening as having visual problems, no 
communication is made to school regarding results. 
5. Teachers lack knowledge and guidance for observation and 
management of vision problems. 
6. There is littie provision for eye related specialist referral within tiie 
region. 
7. There is a need for a systematic school-health-parent referral procedure. 
Teachers' observation checklist. 
Observations of child 
1. Eyelids 
a. cmsts on lids among lashes. 
b. red eyelids. 
c. recurring stys or swollen lids. 
2. Otiier 
a. watery eyes or discharges, 
b. lack in coordinating in directing tiie gaze of tiie two eyes 
c. reddened conjunctiva. 
d. sensitivity to light. 
Behaviour and complaints. 
1. Rubs eyes frequentiy. 
2. Attempts to bmsh away blur. 
3. Is inattentive to chalkboard, wall chart, or map lessons 
4. Has dizziness, headaches, or nausea following close work 
5. Complains of itchy, burning, or scratchy eyes. 
6. When looking at distant objects 
a. holds body tense. 
b. contorts face in attempt to see distant tiungs clearly 
c. thmst head forward. 
d. squints eyes excessively. 
7. When reading 
a. blinks continually. 
b. holds book too far from face. 
c. holds book too close to face. 
d. makes frequent change in distance at which book is held 
e. is inattentive during lesson 
f stops after brief period 
g. shuts or covers one eye 
h. tilts head to one side 
i. tends to look cross-eyed 
j . tends to lose place on page. 
MODIFICATION OF THE LEARNING ENVIRONMENT 
VISUAL CONDITIONS IN THE CLASSROOMS 
Two important conditions must exist before an individual can perceive a 
visual stimulus. 
(a) he/she must have an operable visual system, and 
(b) the illumination must be sufficient and appropriate. 
Teachers usually cannot control the nature of the student's visual system 
but tiiey can influence the factors relating to effective illumination for smdents. 
The four factors affecting classroom conditions are: 
Light refers to tiie quantity of illumination directed on to the task activity 
or work area. ' 
Lighting involves the quality and brightness of the entire visual 
environment or classroom. The combination of light and lighting 
determines the degree to which something can be seen in ite visual 
environment and constitutes what is termed the "visibility factor" 
Glare is any brightness condition that causes discomfort, annoyance, loss of 
visual performance, or eye fatigue. 
Contrast refers to tiie differences between the light directed on the object or 
task and the light present in the surrounding area. 
The object of all lighting is to give brightness to preferred objects so that they are able 
to ehcit sensation m the eye. Thus, it constitutes a necessary condition for "seeing" the object. 
Good quality illumination always improves the "visibility factor" and leads to better visual 
functioning. 
This is not however, always improved by increasing tiie quantity of illumination. For 
this reason, it is important to know what kind of hghting exists in the students work area. In this 
context, it should be noted that the eye reacts more effectively to reflected light tiian it does to 
direct light. 
What can be done to produce the most appropriate visual condition in the classroom? 
Attention to the following factors can help: 
Fluorescent lamps may produce stroboscopic effects if an object is illuminated by a 
single mbe. This effect can be eliminated when two tubes are hnked in a series-sequence circuit in 
which stroboscopic effects are mutually cancelled. Inoperable or flickering tubes should be 
replaced as they can substantially reduce tiie quality of the visual environment. 
Fluorescent tubes also tend to be noisy and cannot be dimmed as easily as incandescent 
light sources (bulbs). However, recently developed fluorescent mbe mixtures provide a more 
balanced spectmm of light, particularly the "delux phosphoric mixture" tubes. Older tubes tend to 
provide a blue- green tint. 
Continuing noise from fluorescent tube "starters" should be addressed by 
replacing the starter (or locating it remotely). 
Both fluorescent and incandescent hghting can be satisfactory if they are of: 
appropriate intensity 
shaded or reflected properly, and 
controlled or directed for individual smdents or for particular work area. 
The intensity of illumination can be regulated by adjusting the distance from the liaht 
source or by lowering the output of the source with a dimmer. '^ 
Glare can be controlled by limiting tiie amount of hght admitted to the eye (e.g.,by 
blinking or closing an eye), by spreading tiie amount of light over a larger area, or by moving the 
person or object to be viewed to a more shaded area (e.g., when talking or demonstrating, teachers 
should position themselves so that students are not looking towards windows or other sources of 
glare.) 
This can be achieved in several ways. 
It helps to change white boards into matt surface "black" boards or to coat the glare-
producing white boards with a matt contact vinyl. 
Similarly, to reduce glare from posters or other shiny materials, matt surface contact 
vinyl or laminate may be used. 
Spraying tiie glare producing surface with hair spray will also result in matt finish, 
although this cannot be written upon. 
Shades, Venetian or semi-transparent drapes on windows can also reduce glare while 
still admitting appropriate levels of hght. 
The use of adhesive or spray-on window tinting is another altemative that has the 
advantage of also reducing the amount of heat in a teaching area. 
Providing appropriate contrast for tasks can make visibilit>' easier for students. If the 
task centres on something black or dark in colour, the lighting in the surrounding vicinity needs be 
made more intense. On the contrary, if the task involves something white or light in colour, the 
immediate area should be darker in order to provide the desirable contrast visibility. 
Suggested Referral Forms 
Form A. School 
School Name:. 
Address: Phone: 
Child's Name:. 
Address: 
D.O.B: Grade: 
Phone: 
Teacher's observations. 
We recommend that your child's vision be screened/checked by 
a. Health worker 
b. eye specialist 
Teacher 
Form B. Regional Health 
Vision evaluation report. 
School Name: 
Child's Name:' 
Address: 
Screener: 
D.O.B: Grade 
.Date of screening. 
Reason for referral: 
Report of vision screening. 
Your child 
followins was noted: 
had his/her vision screened and the 
a. no follow-up is indicated at this time. 
b. a complete eye examination is indicated. 
S creener Phone 
school. 
Parents permission: I give consent to the release of this report on my child to the 
Signamre 
Form C. Eye specialist 
Child's Name 
Examined by:_ 
Visual Acuity. 
Right eye 
Left eye 
Both eyes 
Distance Vision 
with correction 
Near Vision 
Right eye 
Left eye 
Both eyes 
Field of vision: 
Colour vision: Normal:. 
Cause of visual loss 
Prognosis:. 
D.O.B 
Date 
without correction 
Type of deficiency: 
Corrective lenses: Yes No 
Parents permission: I give consent to the release of this report on my 
child to the school and regional health Signature 
APPENDIX C 
1. Sample letter to community council. 
2. Teacher Questionnaire. 
3. Community Nurse Questionnaire. 
4. Letter to Brisbane North Regional Health Authority. 
SAMPLE LETTER TO COMMUNITY 
30tii March 1993 
Chairman 
Dear Sir 
I am mterested m children with visual problems and who hve in remote areas of North 
Queensland. My particular interest is to work witii tiie community healtii and education 
personnel, to develop a service for the early identification of eye and vision problems in 
children. 
This project is funded by the Australian instimte of Aboriginal Studies. 
I have demonsti-ated witii a pilot smdy in July 1991 in tiie Atiierton Tableland area tiie 
need and importance of early identification of eye and visual problems. 
It is of importance to mention that from 1984 to 1989 I was employed by the 
Department of Education of the Northem Territory where I developed programmes in 
Amhem Land, Tennant Creek and Alice Springs regions. 
Professor Clark, professor of Ophthalmology at the University of Queensland has 
assisted my project with advice, ideas and instmments for updating visual and eye 
screening. 
I seek your permission to enter your community and work with the 
community health people to help with vision and eye screening for 
children 0-15 years of age. 
I would like to stay for approximately five days. I would need accommodation within 
the community and am able to pay for this. 
I trast you and your council can give me permission because I have the chance to 
develop a testing kit that might be useful to the Health Workers of your community in 
fmding eye and vision problems in children before their sight is damaged. 
I would like to visit your community on May 31st and to stay until June 3rd. 
I look forward to being with you in the community. 
Yours sincerely 
(Mrs) Afaf Tourky 
Questions on teacher questionnaire 
1. Sex: female male 
2. Name of school 
3. Length of service at present school: 
4. length of service as a teacher: 
5. Type of teacher training received: 
less than a year 
one year 
two to four years 
four years or more 
less than a year 
one year 
two to four years 
four years or more 
diploma of teaching prim seen 
bachelor of teaching 
bachelor of education 
others 
6. Year of graduation 
7. Did you receive any training in identification of suspected visual 
problems in your initial training; Yes No 
8. Since graduation did you receive any training in identification of 
suspected visual problems in children? Yes No 
9. If yes please specify: by whom 
10. Do Aboriginal children attend your school? Yes No. 
Teacher questionniare continued 
l.Typeof school where you teach pre-school primary secondary 
2. Class size: 10, 10-20, 20-25, 25-30 
3. How many children in your class with identified visual problems: 
Bhnd 
low vision 
need glasses 
4. Do you have any children in your class that you suspect of having 
visual problem? yes no 
5. If yes, why do you suspect a visual problem exist? 
6. If you do have a child with suspected visual problems, 
do you refer them for screening: Yes No 
7. If yes to whom? 
8. Have you referred any one for visual screening : Yes No 
9. If yes : in the past year? within the past four years? 
10. Did you receive any results back? Yes No 
Comments: 
Questions on questionnaire for community nurses 
1. Names of schools in your Regional health authority 
pre schools 
primary 
secondary 
2. Total number of aboriginal children from 0-18 years of age. 
3. Number of full time Regional Health Authority staff members in your area 
Medical specialists 
Medical practitioners 
District nurses 
Nurse's aides 
Community health workers 
Others 
4. Number of part time Regional Health Authority staff members 
Medical specialist 
Medical practitioners 
District nurses 
Nurses aides 
Community health workers 
Others 
Community nurse questionnaire continued 
1. What routine health screening do you carry out? 
six monthly 
yearly 
two years or more 
2. What type of visual screening do you carry out? 
distance 
near 
colour 
stereoscopic 
3. Do you have children in your catchment area who are 
blind 
low vision 
needing corrective lenses 
4. If yes, specify the cause of vision loss. 
5. If visual problems are identified during visual screening, do you refer them to: 
medical practitioner 
eye specialist 
others 
6. do you send results of visual screening to school?: Yes No 
7. Do you receive results from: medical practitioner 
eye specialist 
others 
8. Do you send results back to school? 
9. Do you provide follow up service to children with identified 
visual problems:? Yes No 
10. For children needing corrective lenses, who provides the 
corrective lenses? 
11. In the past six months how many individual children were referred by parents? 
12. In the past six months how many individual children were referred by school? 
Comments: 
7th July 1992 
Dr Simon Latham 
A/Executive Officer 
Children's Community Health Services 
Brisbane North Regional Health Autiiority 
184 St Paul's Ten-ace 
Fortitiide Valley 4006 
Dear Dr Latham 
I understand tiiat Afaf Tourky sent a draft questionnaire to you, asking for approval 
to arculate tiie questionnaire to Community Health nurses, and that you have requested 
more information about the project. 
Mrs Tourky is a lecturer in vision impairment at Griffitii University but is enrolled at 
tius Umversity for a Master's degree in Education as a preliminary to enrohnent as a PhD 
candidate. Professor John Elkins and I are her two supervisors. 
The main aim of her research is to determine the nature of tiie education services 
available to abonginal children witii visual impairments who live in remote areas She 
undertook a preliminary study last year which was funded by our departmental research 
committee and concluded tiiat tiie referral system between healtii and education services 
was a vital link in tiie delivery of services to these children. You will notice on her 
questionnaire that several questions are related to referrals, whether from health, school or 
parents. She would like to be able to look at current practice in a region such as yours and 
in a region that covers tiie more remote areas. It is possible that parents (or relatives) play a 
greater referral role than tiie schools in the aboriginal communities. It is also possible that 
tiie number of children witii visual problems will be higher in tiiese communities. 
The preliminary questions are related to background information about each area. 
Their main aim is to provide some kind of comparative regional data. 
You also asked about tiie benefit to the children. In this case, the children would be 
aboriginal children in the more remote areas who have a visual impairment The thesis is 
predominately concemed with the design and provision of appropriate educational services 
for tiiese children but the identification and referral of the children is a first step in the 
service system. We would hope that tiie children would gain from more effective 
educational services. 
Regarding feedback to the services, if it seems tiiat there are ways of improving the 
refenral mechanisms between tiie school, home and health services, tiiese will be discussed 
with the service providers. Mrs Tourky would be very willing to discuss her project with 
you and to give you a preliminary report of tiie results. You would also be welcome to a 
copy of her thesis when it is completed. 
We would very much appreciate your assistance with the project and would be 
grateful for any suggestions you make about the nature of the questions in the 
questionnaire. 
Yours sincerely 
P. Gunn 
Senior Lecturer in Special Education 
APPENDIX D 
1. Ageband by Area (community) — near vision cases; aU cases. 
2. Distance vision and near vision — assessment result by sex. 
3. Sex by Ageband for 6 Areas. 
4. Ageband by Area — eyelid problems (EL) 
pterygia (PT) 
strabismus (STR) 
other conditions (PROB) 
5. Comparative colour vision study assessment results. 
CASES WITH NEAR VISION INCLUDED IN SCREENING 
TABLE OF AGEBAND (RCWS) BY AREA (COLUMNS) 
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TOTAL 
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ALL CASES SCREENED 
TABLE OF AGEBAND (ROWS) BY AREA (COLUMNS) 
FREQUENCIES 
TOTAL 
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& X = 0 and NB results 
TABLE OF AGEBAND (ROWS) BY AREA (COLUMNS) 
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SEX = 1 and NB results 
TABLE OF AGEBAND (ROWS) BY AREA (COLUMNS) 
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DISTANCE VISION BOTH EYES 
TABLE OF DB (ROWS) BY 
FREQUENCIES 
SEX (COLUMNS) 
TOTAL 
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NEAR VISION BOTH EYES 
TABLE OF 
FREQUENCIES 
5. 
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SEX (COLUMNS) 
AREA=1 
TABLE OF SEX (ROWS) BY AGEBAND (COLUMNS) 
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TOTAL 
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AREA = 2 
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AREA = 3 
TABLE OF SEX (RCWS) BY AGEBAND (COLUMNS) 
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AREA = 4 
TABLE OF SEX (ROWS) BY AGEBAND 
FREQUENCIES 
(COLUMNS) 
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AREA = 5 
TABLE OF SEX 
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AREA = 6 
TABLE OF SEX 
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TOTAL 
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EYELID PROBLEMS 
MALES 
EL = 1 and SEX = 0 
TABLE OF AGEBAND 
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EYELID PROBLEMS 
FEMALES 
EL = 1 and SEX = 1 
TABLE OF AGEBAND 
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4 , 
6 . 
7 . 
S , 
1 0 . 
1 1 . 
1 2 . 
1 
1 . 
0 
0 
0 
0 
1 
3 
1 
5 
2 . 
0 
0 
0 
0 
0 
1 
0 
1 
3 . 
0 
0 
0 
0 
0 
1 
1 
2 
5 . 
0 
1 
3 
1 
0 
1 
1 
7 
6 . , 
1 
1 
1 
1 
0: 
fi 
0 
4 
TOTAL 
1 
2 
4 
2 
1 
6 
3 
19 
PTERYGIA 
MALES 
PT = 1 and SEX = 0 
TABLE OF AGEBAND (ROWS) BY AREA (COLUMNS) 
FREQUENCIES 
TOTAL 
fi^ 
7,. 
ft. 
^* 
i e . 
ii.« 
12,. 
1 4 . 
1 . 
0 
§ 
0 
0 
0 
0 
1 
0 
1 
2 . 
0 
0 
1 
0 
1 
1 
0 
0 
3 
3 . 
1 
X 
Q 
« 
2 
1 
0 
0 
11 
5 . 
1 
0 
0 
D 
2 
0 
1 
1 
5 
6 . 
0 
0 
0 
0 
J 
0 
0 
1 
2 
TOTAL 
2 
1 
1 
6 
6 
2 
2 
2 
22 
PTERYGIA 
FEMALES 
PT = 1 and SEX = 1 
TABLE OF AGEBAND (ROWS) BY AREA (COLUMNS) 
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STR =1 AND SEX = 0 
TABLE OF AREA 
FREQUENCIES 
(ROWS) BY AGEBAND (COLUMNS) 
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PROB = 1 AND SEX = 0 
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TOTAL 
1 
3 
2 
1 
2 
9 
PROB = 1 AND SEX = 1 
TABLE OF AREA (ROWS) BY AGEBAND (COLUMNS) 
FREQUENCIES 
1# 
2:. 
3^ 
4. 
M-m 
TOTAL 
4. 
Q 
Q.' 
Q 
I 
0 
I 
5. 
Q 
0 
@ 
1 
0 
1 
6 . 
0 
0 
0 
0 
2 
2 
7 . 
0 
0 
0 
1 
1 
2 
8 . 
0 
1 
0 
0 
6 
1 
1 0 . 
Q 
0 
1 
fl 
0 
1 
1 1 . 
3 
0 
1 
2 
0 
6 
TOTAL 
3 
1 
t 
3 
'^ 
14 
ID 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
D.O.B 
28.7.81 
11.2.82 
15.3.82 
6.3.82 
30.1.82 
21.10.82 
1.10.81 
21.10.82 
18.5.82 
13.12.81 
21.1.82 
13.7.82 
11.2.82 
5.6.82 
22.2.82 
6.1.82 
23.4.82 
28.11.81 
31.1.82 
10.3.82 
15.3.82 
24.8.81 
24.1.82 
25.2.82 
21.8.82 
23.4.81 
24.7.82 
3.9.81 
4.2.82 
12.2.82 
28.12.82 
31.10.82 
8.4.81 
25.8.82 
11.4.82 
8.9.81 
24.12.81 
25.10.81 
3.4.82 
2.5.82 
26.7.82 
30.3.82 
31.3.82 
31.3.82 
3.6.81 
17.4.81 
18.10.81 
26.2.82 
17.4.81 
6.9.82 
26.11.82 
21.12.81 
28.5.82 
1.4.82 
11.5.82 
24.2.82 
19.1.82 
13.5.82 
Normal Red 
Green 
1 
1 
1 
1 
Protan 
Strong 
1 
1 
Protan 
Mild 
Duetan 
Strong 
1 
Duetan 
Mild 
total 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
HI 
112 
113 
114 
115 
116 
117 
118 
7.4.82 
12.2.82 
21.1.82 
20.5.81 
23.11.82 
8.11.82 
19.11.81 
14.4.82 
1 
1 1 
1 j 
13.2.82 1 
4.8.82 1 
7.2.82 
5.10.82 
1.12.81 
13.1.82 
21.10.81 
8.2.82 
21.6.82 
26.1.82 
18.1.82 
2.8.82 
2.3.82 
22.4.82 
16.2.82 
20.2.82 
2.9.81 
27.6.82 
28.11.82 
20.7.82 
13.11.82 
16.8.82 
9.5.82 
21.11.81 
9.2.82 
12.3.82 
12.5.82 
31.1.82 
3.12.81 
25.2.82 -
17.11.82 
25.2.82 
15.4.81 
8.7.80 
20.8.81 
30.9.80 
15.4.81 
17.4.81 
6.4.81 
11.1.81 
1.8.81 
5.9.81 
29.6.81 
12.7.81 
22.12.81 
1.6.82 
6.5.82 
5.5.82 
27.7.82 
7.4.82 
13.2.82 
5.11.81 
1 
1 
1 
1 1 
total 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
5.3.82 
29.6.82 
29.1.82 
1.6.82 
1.2.82 
3.6.82 
11.6.82 
14.4.82 
11.1.82 
27.4.82 
6.4.81 
13.4.82 
11.4.81 
17.8.82 
3.3.82 
25.12.81 
16.10.81 
23.2.81 
16.12.81 
31.1.82 
14.2.82 
9.12.82 
8.11.82 
25.2.82 
29.3.82 
12.5.82 
4.2.81 
30.6.81 
23.4.81 
25.4.81 
14.7.80 
12.6.81 
18.1.81 
22.9.81 
17.12.81 
13.1.81 
29.7.81 
7.12.80 -
19.5.81 
8.5.81 
17.8.81 
17.4.81 
26.9.81 
10.4.81 
12.10.81 
11.2.81 
19.6.81 
4.11.81 
9.6.81 
20.10.81 
22.4.81 
22.2.80 
31.7.81 
12.7.81 
28.6.81 
4.2.81 
29.7.81 
28.8.81 
23.6.81 
10.11.81 
1 
1 
1 
1 
1 
1 
1 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
2 0 2 ^ 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
226 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
9.12.81 
24.6.81 
17.12.81 
21.3.81 
8.4.81 
3.6.81 
15.7.81 
8.8.80 
31.10.81 
13.9.81 
17.10.81 
12.4.81 
27.6.81 
14.1.81 
30.4.81 
25.7.81 
2.9.81 
11.2.81 
18.10.81 
8.9.80 
14.9.80 
30.5.81 
3.7.81 
14.8.80 
6.6.81 
20.6.81 
26.7.81 
19.3.81 
2.5.81 
18.2.81 
5.1.81 
11.3.81 
11.5.81 
1.8.80 
6.4.81 
31.12.81 
14,12.80 
14.2.81 -
13.5.81 
6.11.80 
27.12.80 
20.1.81 
11.2.81 
23.9.81 
5.11.80 
6.10.81 
9.4.80 
18.2.81 
18.11.81 
21.3.81 
30.1.81 
23.5.81 
31.8.81 
14.11.81 
10.6.81 
13.9.81 
8.11.80 
4.9.80 
26.9.80 
19.6.81 
1 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
26.5.81 
19.2.81 
26.9.80 
5.9.81 
29.7.81 
31.10.81 
19.3.81 
27.9.80 
30.3.81 
8.7.81 
26.5.81 
18.7.80 
24.4.81 
8.8.81 
13.5.81 
7.10.81 
17.3.81 
6.4.81 
3.2.81 
30.1.81 
7.5.81 
7.7.81 
27.9.80 
17.5.81 
30.3.89 
1.11.89 
4.3.89 
6.10.88 
29.6.89 
12.5.89 
18.10.89 
5.10.89 
21.9.89 
7.9.89 
6.5.89 
25.5.89 
28.3.89 
5.2.89 -
22.12.89 
27.7.89 
24.9.89 
14.10.88 
6.4.89 
28.12.88 
5.4.89 
20.2.89 
24.12.89 
31.10.88 
8.12.89 
4.7.89 
8.10.89 
6.12.89 
5.12.88 
3.12.88 
20.2.89 
18.10.88 
8.2.89 
10.11.89 
10.11.89 
18.3.89 
1 
1 
1 
1 
1 
1 
1 
1 
total 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
6.12.89 
14.1.90 
28.4.89 
22.6.89 
22.9.89 
7.9.89 
2.11.88 
12.2.89 
6.12.87 
3.6.88 
1.2.88 
24.1.88 
10.2.88 
2.6.88 
24.7.88 
1.4.88 
22.10.88 
21.7.88 
3.7.88 
8.10.88 
12.5.88 
14.4.88 
29.10.88 
15.6.88 
29.6.88 
24.6.88 
27.10.88 
2.10.88 
2.10.88 
22.1.88 
30.10.88 
6.1.88 
9.10.87 
6.7.88 
13.2.88 
20.1.88 
3.5.88 
12.11.88 -
12.4.88 
4.10.88 
21.10.88 
13.10.88 
10.7.88 
14.12.87 
1.9.87 
26.11.87 
28.4.88 
27.11.88 
18.2.88 
21.7.87 
1.2.88 
15.6.87 
4.2.88 
23.5.88 
14.4.88 
26.7.88 
15.4.88 
5.7.88 
24.2.88 
25.5.87 
1 
1 
1 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
416 
417 
418 
419 
420 
421 
23.2.87 
29.1086 
20.12.87 
22.9.86 
25.6.87 
27.11.86 
23.3.87 
14.7.87 
9.6.87 
24.11.87 
27.5.87 
22.7.87 
7.9.87 _^ 
12.6.87 
29.7.87 
18.6.86 
30.12.87 
4.8.86 
23.6.87 
30.9.87 
29.5.87 
29.8.87 
23.10.87 
24.2.87 
10.12.87 
25.2.87 
15.3.87 
27.8.87 
13.8.86 
20.2.87 
21.12.86 
10.4.87 
30.11.87 
22.4.87 
22.4.87 
27.4.87 
1.2.87 
22.1.86 -
3.10.87 
31.12.87 
28.7.87 
16.12.87 
21.6.87 
6.10.87 
1.1.87 
21.3.86 
6.2.86 
5.2.86 
7.11.86 
24.2.86 
20.12.85 
19.10.86 
22.3.86 
5.12.86 
4.6.85 
6.9.86 
3.11.86 
1.2.86 
12.9.86 
24.8.86 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
total 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
30.4.86 
17.12.86 
30.7.86 
10.8.86 
1.1.86 
20.12.85 
11.2.86 
20.4.86 
10.3.86 
32.8.85 
25.7.86 
2.5.86 
15.6.86 
10.4.86 
4.6.86 
22.4.86 
25.10.86 
3.4.84 
18.2.85 
24.4.85 
14.8.85 
3.6.84 
3.1.85 
11.11.85 
31.1.85 
3.8.85 
21.5.85 
17.1.85 
10.8.85 
19.8.84 
19.12.85 
15.8.84 
19.2.84 
19.10.85 
3.12.84 
6.2.85 
30.8.85 
6.6.85 " 
27.11.84 
27.8.85 
9.4.85 
19.4.84 
6.2.85 
22.1.85 
7.2.85 
25.1.84 
19.10.83 
23.7.83 
4.8.84 
2.1.84 
2.5.84 
11.6.84 
7.10.84 
28.1.84 
20.7.84 
25.5.84 
22.9.84 
2.7.84 
8.5.84 
1.12.83 
1 
1 
1 
1 
1 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
510 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
539 
540 
541 
8.12.83 
10.10.82 
25.1.83 
8.12.84 
16.11.83 
6.12.83 
13.4.84 
3.6.84 
10.12.83 
15.8.84 
18.1.84 
12.10.82 
27.9.82 
12.10.82 
10.6.83 
4.7.83 
10.5.83 
9.10.83 
3.7.82 
27.1.83 
2.6.83 
19.1.83 
22.2.83 
22.10.83 
11.3.83 
17.12.83 
31.5.83 
17.5.83 
13.8.83 
12.8.83 
11.3.83 
12.2.83 
28.4.83 
2.1.82 
17.9.83 
21.10.83 
22.1.83 
11.6.83 -
11.2.83 
14.6.83 
25.12.82 
5.9.83 
31.7.83 
28.5.83 
16.7.83 
19.2.90 
20.9.90 
17.8.90 
31.12.90 
30.8.90 
13.1.89 
5.11.90 
6.10.90 
4.1.90 
1.9.90 
31.8.90 
10.9.90 
13.3.90 
13.9.90 
23.11.90 
1 
1 
1 
1 
1 
total 
542 
543 
544 
545 
546 
547 
548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
565 
566 
567 
3.5.90 
24.6.90 
3.5.90 
20.11.90 
28.8.90 
23.7.90 
2.11.90 
2.2.90 
28.8.90 
9.5.90 
22.6.90 
4.5.90 
20.1.90 
29.1.90 
29.6.90 
30.8.90 
18.6.90 
4.12.90 
27.4.90 
8.3.90 
26.7.90 
10.5.90 
19.6.90 
20.8.90 
26.1.90 
22.11.89 
1 
1 
1 
1 
Colour Vision 

